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Occupations Included in this Reprint

Boilermakers

Brickmasons, blockmasons, and stonemasons

Carpenters

Carpet, floor, and tile installers and finishers

Cement masons, concrete finishers, segmental pavers,
and terrazzo workers

Construction and building inspectors

Construction equipment operators

Construction laborers

Drywall installers, ceiling tile installers, and tapers

Electricians

Elevator installers and repairers

Glaziers

Hazardous materials removal workers

Insulation workers

Painters and paperhangers

Pipelayers, plumbers, pipefitters, and steamfitters

Plasterers and stucco masons

Roofers

Sheet metal workers

Structural and reinforcing iron and metal workers

Welding, soldering, and brazing workers

Woodworkers
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Boilermakers

(O*NET 47-2011.00)

Significant Points

e A forma apprenticeship isthe best way to learn this
trade.

e Dueto the limited number of apprenticeships available
and the relatively good wages, prospective
boilermakers are likely to face competition.

Natur e of the Work

Boilermakers and boilermaker mechanics make, install, and repair
boilers, vats, and other large vessels that hold liquids and gases.
Boilers supply steam to drive huge turbinesin electric power plants
and to provide heat and power in buildings, factories, and ships.
Tanks and vats are used to process and store chemicals, oil, beer,
and hundreds of other products.

Boilersand other high-pressure vessels usually are made in sec-
tions, by casting each piece out of molten iron or steel. Manufac-
turersareincreasingly automating this processto increase the quality
of these vessels. Boiler sections are then welded together, often
using automated orbital welding machines, which make more con-
sistent welds than are possible by hand. Small boilers may be as-
sembled in the manufacturing plant; larger boilers usualy are
assembled on site.

Following blueprints, boilermakers locate and mark reference
points on the boiler foundation, using straightedges, squares, tran-
sits, and tape measures. Boilermakers attach rigging and signa
crane operatorsto lift heavy frame and plate sections and other parts
into place. They align sections, using plumb baobs, levels, wedges,
and turnbuckles. Boilermakers use hammers, files, grinders, and
cutting torchesto removeirregular edges, so that edgesfit properly.
They then bolt or weld edges together. Boilermakers align and at-
tach water tubes, stacks, valves, gauges, and other parts and test
complete vessels for leaks or other defects. They also install re-
fractory brick and other heat-resi stant materialsin fireboxesor pres-
surevessels. Usually, they assemble large vessels temporarily ina
fabrication shop to ensure a proper fit before final assembly on the
permanent site.

Because boilerslast along time—35 years or more—boilermak-
ers regularly maintain them and update components, such as burn-
ersand boiler tubes, to increase efficiency. Boilermaker mechanics

Boilermakers maintain and repair boilers and similar vessels.
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maintain and repair boilersand similar vessels. They inspect tubes,
fittings, valves, controls, and auxiliary machinery and clean or su-
pervise the cleaning of boilers using scrapers, wire brushes, and
cleaning solvents. They repair or replace defective parts, using hand
and power tools, gas torches, and welding equipment, and may op-
erate metalworking machinery to repair or make parts. They aso
dismantleleaky boilers, patch weak spots with metal stock, replace
defective sections, and strengthen joints.

Working Conditions

Boilermakers often use potentially dangerous equipment, such as
acetylenetorches and power grinders, handle heavy parts, and work
on laddersor on top of large vessels. Work may be donein cramped
quartersinside boilers, vats, or tanksthat are often damp and poorly
ventilated. To reducethe chance of injuries, boilermakers may wear
hardhats, harnesses, protective clothing, safety glasses and shoes,
and respirators. Boilermakers usually work a 40-hour week, but
may experience extended periods of overtime when equipment is
shut down for maintenance. Overtimework also may be necessary
to meet construction or production deadlines.

Employment

Boilermakers held about 27,000 jobs in 2000. Nearly 6 out of 10
worked in the construction industry, assembling and erecting boil-
ers and other vessels. About one-fifth worked in manufacturing,
primarily in boiler manufacturing shops, iron and steel plants, pe-
troleum refineries, chemical plants, and shipyards. Some also
worked for boiler repair firms, railroads, or in Navy shipyards and
Federal power facilities.

Training, Other Qualifications, and Advancement

Many boilermakers learn this trade through a formal apprentice-
ship. Others become boilermakers through a combination of trade
or technical school training and employer-provided training. Ap-
prenticeship programsusually consist of 4 years of on-the-job train-
ing, supplemented by 144 hours of classroom instruction each year
in subjects such as set-up and assembly rigging, welding of al types,
blueprint reading, and layout. Experienced boilermakers often at-
tend apprenticeship classesto keep their knowledge current. Also,
the American Boiler Manufacturers Association, in conjunction with
the National Board of Boiler and Pressure Vessel Operators, offers
seminars on boiler equipment, operation, maintenance, and safety.
When an apprenticeship becomes available, the local union publi-
cizesthe opportunity by notifying local vocational schoolsand high
school vocational programs.

When hiring helpers, employers prefer high school or vocational
school graduates. Courses in shop, mathematics, drafting, blue-
print reading, welding, and machine metalworking are useful. Me-
chanical aptitude and the manual dexterity needed to handle tools
also are important.

Some boilermakers advance to supervisory positions. Because
of their broader training, apprentices usually have an advantage in
promotion.

Job Outlook
Employment of boilermakersisexpected to show little or no change
through the year 2010. Most job openingswill result from the need
to replace experienced workers who leave this small occupation.
Growth should be limited by the trend toward repairing and retro-
fitting, rather than replacing, existing boilers; the use of small boil-
ers, which require less on-site assembly; and automation of
production technologies.

Most industries that purchase boilers are sensitive to economic
conditions. Therefore, during economic downturns, construction



boilermakers may be laid off. However, because maintenance and
repairs of boilers must continue even during economic downturns,
boilermaker mechanics generally have stable employment.

Earnings
In 2000, the median hourly earnings of boilermakers were about
$17.80. The middle 50 percent earned between $14.06 and $23.19.
The lowest 10 percent earned less than $9.60 and the highest 10
percent earned more than $26.81. Apprentices generally start at
about 60 percent of journey wages, with wages gradually increas-
ing to the journey wage as progress is made in the apprenticeship.
Almost one-half of al boilermakersbelong to labor unions. The
principa union is the International Brotherhood of Boilermakers.
Other boilermakers are members of the International Association
of Machinists, the United Automobile Workers, or the United Steel-
workers of America.

Related Occupations

Workersin anumber of other occupations assemble, install, or repair
metal equipment or machines. These occupations include assem-
blers and fabricators; machinists; industrial machinery installation,
repair, and maintenance workers; pipelayers, plumbers, pipefitters,
and steamfitters; sheet metal workers; tool and die makers; and
welding, soldering, and brazing workers.

Sour ces of Additional Information

For further information regarding boilermaking apprenticeships or

other training opportunities, contact local offices of the unions pre-

viously mentioned, local construction companies and boiler manu-

facturers, or the local office of your State Employment Service.
For information on apprenticeships and the boilermaking occu-

pation, contact:

> International Brotherhood of Boilermakers, Iron Ship Builders, Black-

smiths, Forgers, and Helpers, 753 State Ave., Suite 570, Kansas City, KS

66101. Internet: http://www.boiler makers.org
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Brickmasons, Blockmasons, and

Stonemasons
(O*NET 47-2021.00, 47-2022.00)

Significant Points
¢ Job prospects are expected to be excellent.

* Most entrants learn informally on the job, but
apprenticeship programs provide the most thorough
training.

e Work is usually outdoors and involves lifting heavy
bricks and blocks and working on scaffolds.

¢ Nearly 3 out of 10 are self-employed.

Nature of the Work

Brickmasons, blockmasons, and stonemasons work in closely re-
lated trades creating attractive, durable surfacesand structures. The
work variesin complexity, from laying asimple masonry walkway
toinstalling an ornate exterior on ahigh-rise building. Brickmasons
and blockmasons—who often are referred to simply as bricklay-
ers—build and repair walls, floors, partitions, fireplaces, chimneys,
and other structures with brick, precast masonry panels, concrete
block, and other masonry materials. Additionally, brickmasons

specialize in installing firebrick linings in industrial furnaces.
Sonemasons build stone walls, as well as set stone exteriors and
floors. They work with two types of stone—natural cut, such as
marble, granite, and limestone; and artificial stone made from con-
crete, marble chips, or other masonry materials. Stonemasons usu-
ally work on nonresidential structures, such as houses of worship,
hotels, and office buildings.

When building a structure, brickmasons use one of two meth-
ods, the corner lead or the corner pole. Using the corner lead method,
they begin by constructing a pyramid of bricks at each corner—
caled alead. After the corner leads are complete, less experienced
brickmasons fill in the wall between the corners, using aline from
corner to corner to guide each course, or layer, of brick. Duetothe
precision needed, corner |eads are time-consuming to erect and re-
quire the skills of experienced bricklayers.

Because of the expense associated with building corner leads,
most brickmasons use corner poles, also called masonry guides,
that enable them to build an entire wall at the same time. They
fasten the corner poles (posts) in a plumb position to define the
wall line and stretch a line between them. This line serves as a
guide for each course of brick. Brickmasons then spread a bed of
mortar (a cement, sand, and water mixture) with a trowel (a flat,
bladed metal tool with ahandle), place the brick on the mortar bed,
and press and tap the brick into place. Depending on blueprint
specifications, brickmasons either cut bricks with a hammer and
chisel or saw them to fit around windows, doors, and other open-
ings. Mortar jointsare then finished with jointing toolsfor asealed,
neat, uniform appearance. Although brickmasons usually use steel
supports, or lintels, at window and door openings, they sometimes
build brick arches instead, which support and enhance the beauty
of the brickwork.

Stonemasons often work from a set of drawings, in which each
stone has been numbered for identification. Helpers may locate
and carry these prenumbered stones to the masons. A derrick
operator using a hoist may be needed to lift large stone piecesinto
place.

When building astonewall, masons set the first course of stones
into ashallow bed of mortar. They then aign the stoneswith wedges,
plumblines, and levels, and adjust them into position with a hard
rubber mallet. Masons continue to build the wall by aternating
layers of mortar and courses of stone. As the work progresses,
masons remove thewedges, fill the joints between stones, and usea
pointed metal tool, called atuck pointer, to smooth the mortar to an
attractive finish. To hold large stonesin place, stonemasons attach
brackets to the stone and weld or bolt these brackets to anchorsin
thewall. Finally, masons wash the stone with a cleansing solution
to remove stains and dry mortar.

When setting stonefloors, which often consist of large and heavy
pieces of stone, masons first use atrowel to spread alayer of damp
mortar over the surface to be covered. Using crowbars and hard
rubber mallets for aligning and leveling, they then set the stonein
themortar bed. To finish, workersfill the joints and wash the stone
slabs.

Masons use a special hammer and chisel to cut stone. They cut
stone along the grain to make various shapes and sizes, and valuable
pieces often are cut with a saw that has a diamond blade. Some
masons speciaizein setting marble which, in many respects, issimi-
lar to setting large pieces of stone. Brickmasons and stonemasons
also repair imperfections and cracks, and replace broken or missing
masonry unitsin walls and floors.

Most nonresidential buildings now are built with walls made of
concrete block, brick veneer, stone, granite, marble, tile, or glass.
In the past, brickmasons and blockmasons doing nonresidential in-
terior work mostly built block partition walls and elevator shafts.
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Job opportunitiesfor brickmasons, blockmasons, and stonemasons
are expected to be excellent.

Now, these workers must be more versatile and work with many
materials. For example, some brickmasons and blockmasons now
install structural insulated wall panels and masonry accessories used
in many high-rise buildings.

Refractory masons are brickmasons who speciaizeininstalling
firebrick and refractory tile in high-temperature boilers, furnaces,
cupolas, ladles, and soaking pitsinindustrial establishments. Most
of these workers work in steel mills, where molten materials flow
on refractory beds from furnaces to rolling machines.

Working Conditions

Brickmasons, blockmasons, and stonemasons usually work out-
doors and are exposed to the elements. They stand, kneel, and
bend for long periods and often haveto lift heavy materials. Com-
mon hazards include injuries from tools and falls from scaffolds,
but these can often be avoided when proper safety practices are
followed.

Employment
Brickmasons, blockmasons, and stonemasons held about 158,000
jobs in 2000. The vast mgjority were brickmasons. Workers in
these crafts are employed primarily by building, special trade, or
general contractors. Brickmasons, blockmasons, and stonemasons
work throughout the country but, like the general population, are
concentrated in metropolitan areas.

Nearly 3 out of 10 brickmasons, blockmasons, and stonemasons
are self-employed. Many of the self-employed speciaize in con-
tracting small jobs, such as patios, walkways, and fireplaces.

Training, Other Qualifications, and Advancement
Most brickmasons, blockmasons, and stonemasons pick up their
skills informally, observing and learning from experienced work-
ers. Many others receive training in vocational education schools
or from industry-based programs that are common throughout the
country. Another way to learn these skillsisthrough an apprentice-
ship program, which generally provides a thorough training.
Individuals who learn the trade on the job usually start as help-
ers, laborers, or mason tenders. These workers carry materials,
move scaffolds, and mix mortar. When the opportunity arises, they
learn from experienced craftworkers how to spread mortar, lay brick
and block, or set stone. As they gain experience, they make the
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transition to full-fledged craftworkers. The learning period on the
job normally lasts longer than an apprenticeship program. Indus-
try-based programs offered through companies usual ly | ast between
2 and 4 years.

Apprenticeships for brickmasons, blockmasons, and stonema-
sons usually are sponsored by local contractors or by local union-
management committees. The apprenticeship program requires 3
years of on-the-job training, in addition to aminimum 144 hours of
classroom instruction each year in subjects such as blueprint read-
ing, mathematics, layout work, and sketching.

Apprentices often start by working with laborers, carrying mate-
rials, mixing mortar, and building scaffolds. This period generally
lasts about a month and familiarizes the apprentice with job rou-
tines and materials. Next, they learn to lay, align, and join brick
and block. Apprenticesalso learn to work with stone and concrete,
which enables them to be certified to work with more than one
masonry material.

Applicants for apprenticeships must be at least 17 years old
and in good physical condition. A high school education is pref-
erable; and coursesin mathematics, mechanical drawing, and shop
arehelpful. Thelnternational Masonry Institute (IM1), ajoint trust
of the International Union of Bricklayersand Allied Craftsworkers
and the contractors who employ its members, operates training
centersin several large citiesthat help jobseekersdevelop the skills
needed to successfully complete the formal apprenticeship pro-
gram. Inview of the shortage of entrants, IMI has expanded these
centersin recent yearsto recruit and train workers before they en-
ter apprenticeship programs. In addition, the IMI has a nationa
training and education center at Fort Ritchie, MD. The national
center’s programs teach basic job skills for brick, stone, tile, ter-
razzo, refractory, and restoration work, as well as safety and scaf-
folding training.

Bricklayers who work in nonresidential construction usually
work for large contractors and receive well-rounded trai ning—nor-
mally through apprenticeship in all phases of brick or stone work.
Thosewho work inresidential construction usually work primarily
for small contractors and specialize in only one or two aspects of
the job.

Often, experienced workers can advance to supervisory posi-
tions or become estimators. They aso can open contracting busi-
nesses of their own.

Job Outlook

Job opportunities for brickmasons, blockmasons, and stonemasons
are expected to be excellent through 2010—largely due to the nu-
merous openings arising each year as experienced workers leave
the occupation. In addition, many potential workers prefer to work
under less strenuous, more comfortable conditions. Well trained
workers will have especially favorable opportunities.

Employment of brickmasons, blockmasons, and stonemasons
is expected to increase about as fast as the average for al occupa-
tions over the 2000-10 period as population and business growth
create a need for new houses, industrial facilities, schools, hospi-
tals, offices, and other structures. Also stimulating demand will
be the need to restore a growing stock of old masonry buildings,
aswell astheincreasing use of brick and stonefor decorative work
on building frontsand in lobbiesand foyers. Brick exteriorsshould
continue to be very popular, asthe trend continues toward durable
exterior materialsrequiring little maintenance. However, employ-
ment of bricklayers who specialize in refractory repair will de-
cline, along with employment in other occupationsin the primary
metal industries. In addition, many openings will result from the
need to replace brickmasons, blockmasons, and stonemasons who



retire, transfer to other occupations, or leave these trades for other
reasons.

Employment of brickmasons, blockmasons, and stonemasons,
likethat of many other construction workers, issensitiveto changes
inthe economy. Whenthelevel of construction activity falls, work-
ersin these trades can experience periods of unemployment.

Earnings

Median hourly earnings of brickmasons and blockmasons in 2000
were $19.37. The middle 50 percent earned between $15.00 and
$24.48. The lowest 10 percent earned less than $11.20, and the
highest 10 percent earned more than $30.02. Median hourly earn-
ingsin the industries employing the largest number of brickmasons
in 2000 are shown below:

Miscellaneous special trade contractors
Masonry, stonework, and plastering .......
Nonresidentia building construction ......
Residential building construction ..........ccccccveeeeevenecvsienieeseenes

Median hourly earnings of stonemasons in 2000 were $14.98.
The middle 50 percent earned between $10.78 and $19.24. The
lowest 10 percent earned less than $9.09, and the highest 10 per-
cent earned more than $23.03.

Earnings for workersin these trades can be reduced on occasion
because poor weather and downturnsin construction activity limit
the time they can work.

Apprentices or helpers usually start at about 50 percent of the
wage rate paid to experienced workers. Pay increases as appren-
tices gain experience and learn new skills.

Some brickmasons, blockmasons, and stonemasons are mem-
bers of the International Union of Bricklayers and Allied
Craftsworkers.

Related Occupations

Brickmasons, blockmasons, and stonemasons combine a thorough
knowledge of brick, concrete block, stone, and marble with manual
skill to erect attractive, yet highly durable, structures. Workersin
other occupations with similar skills include carpet, floor, and tile
installersand finishers; cement masons, concrete finishers, ssgmental
pavers, and terrazzo workers; and plasterers and stucco masons.

Sources of Additional Information
For detail sabout apprenticeshipsor other work opportunitiesinthese
trades, contact local bricklaying, stonemasonry, or marble-setting
contractors; a local of the union listed above; alocal joint union-
management apprenticeship committee; or the nearest office of the
State employment service or apprenticeship agency.
For general information about the work of brickmasons,
blockmasons, or stonemasons, contact:
> International Union of Bricklayers and Allied Craftsworkers, 1776 1 St.
NW., Washington, DC. 20006. Internet: http://www.bacweb.org
> International Masonry I nstitute, A pprenticeship and Training, 837 Buena
Vista Ave,, Cascade, MD 21719. Internet: http://www.imiweb.org
Information about the work of bricklayers also can be obtained
from:
> Associated General Contractorsof America, Inc., 1957 E St. NW., Wash-
ington, DC 20006. Internet: http://www.agc.org
» Brick Industry Association, 11490 Commerce Park Dr., Reston, VA
22091-1525. Internet: http://www.brickinfo.org
> National Association of Home Builders, 1201 15th St. NW., Washing-
ton, DC 20005. Internet: http://www.nahb.com
> National Concrete Masonry Association, 2302 Horse Pen Rd., Herndon,
VA 20171-3499. Internet: http://www.ncma.org
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Carpenters

(O*NET 47-2031.01, 47-2031.02, 47-2031.03, 47-2031.04, 47-2031.05,
47-2031.06)

Significant Points

e More than one-fourth of all carpenters—the largest
construction trade in 2000—were self-employed.

¢ Job opportunities should be excellent, in part because
of the large number of job openings created by
carpenters who leave the occupation each year.

e Many builders use specialty carpentry subcontractors
who do one or two work activities, so versatile
carpenters able to switch specialties should have the
best opportunities for steady work.

Natur e of the Work

Carpenters are involved in many different kinds of construction
activity. They cut, fit, and assemble wood and other materials for
the construction of buildings, highways, bridges, docks, industrial
plants, boats, ships, and many other structures. Carpenters aso
build doors or brattices (ventilation walls or partitions) in under-
ground passagewaysto control the proper circulation of air through
these passageways and to worksites. Carpenters duties vary by
type of employer. Buildersincreasingly are using specialty trade
contractors who, in turn, hire carpenters who specialize in just one
or two activities. Some of these activities are setting forms for
concrete construction; erecting scaffol ding; or doing finishing work,
such asinstalling interior and exterior trim. However, a carpenter
directly employed by a genera building contractor often must per-
form avariety of the tasks associated with new construction, such
asframing wallsand partitions, putting in doors and windows, build-
ing stairs, laying hardwood floors, and hanging kitchen cabinets.

Becauselocal building codes often dictate where certain materi-
als can be used, carpenters must know these regulations. Each car-
pentry task is somewhat different, but most involve the same basic
steps. Working from blueprints or instructions from supervisors,
carpenters first do the layout—measuring, marking, and arranging
materials. They cut and shape wood, plastic, fiberglass, or drywall,
using hand and power tools, such as chisels, planes, saws, drills,
and sanders. They then jointhe materialswith nails, screws, staples,
or adhesives. In the final step, carpenters check the accuracy of
their work with levels, rules, plumb bobs, and framing squares, and
make any necessary adjustments. When working with prefabricated
components, such as stairs or wall panels, the carpenter’s task is
somewhat simpler than above, because it does not require as much
layout work or the cutting and assembly of asmany pieces. Prefab-
ricated components are designed for easy and fast installation and
generally can be installed in a single operation.

Carpenters who remodel homes and other structures must be
ableto do all aspects of ajob—not just onetask. Thus, individuals
with good basic overall training are at a distinct advantage, be-
causethey can switch from residential building to commercial con-
struction or remodeling work, depending on which offers the best
work opportunities.

Carpenters employed outside the construction industry perform
avariety of installation and maintenance work. They may replace
panes of glass, ceiling tiles, and doors, as well as repair desks,
cabinets, and other furniture. Depending on the employer, carpen-
tersinstall partitions, doors, and windows; changelocks; and repair
broken furniture. In manufacturing firms, carpenters may assistin
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Some carpenters specialize in framing walls and partitions.

moving or installing machinery. (For more information on work-
erswho install machinery, see the section on industrial machinery
installation, repair, and maintenance workers elsewhere in the
Handbook.)

Working Conditions
Asin other building trades, carpentry work is sometimes strenuous.
Prolonged standing, climbing, bending, and kneeling often are nec-
essary. Carpentersrisk injury working with sharp or rough materi-
als, using sharp tools and power equipment, and working in
situationswherethey might slip or fall. Additionally, many carpen-
ters work outdoors, which can be uncomfortable.

Some carpenters change employers each time they finish acon-
struction job. Others alternate between working for a contractor
and working as contractors themselves on small jobs.

Employment
Carpenters, thelargest group of building trades workers, held about
1.2 million jobs in 2000. One-third worked for general building
contractors, 20 percent worked for special trade contractors, and 12
percent worked in heavy construction. Most of the remainder worked
for manufacturing firms, government agencies, wholesale and re-
tail establishments, or schools. Morethan one-fourth of all carpen-
ters were self-employed.

Carpentersare employed throughout the country in almost every
community.
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Training, Other Qualifications, and Advancement

Carpenters learn their trade through on-the-job training, as well as
formal training programs. Most pick up skillsinformally by work-
ing under the supervision of experienced workers. Many acquire
skillsthrough vocational education. Others participatein employer
training programs or apprenticeships.

Most employers recommend an apprenticeship as the best way
to learn carpentry. Apprenticeship programs are administered by
local joint union-management committees of the United Brother-
hood of Carpentersand Joinersof America, the Associated General
Contractors, Inc., and the National Association of Home Builders.
In addition, training programs are administered by local chapters of
the Associated Builders and Contractors and by local chapters of
the Associated General Contractors, Inc. These programs combine
on-the-job training with related classroom instruction.

On the job, apprentices learn elementary structural design and
become familiar with common carpentry jobs, such aslayout, form
building, rough framing, and outside and inside finishing. They
also learn to use the tools, machines, equipment, and materials of
thetrade. Apprenticesreceive classroom instruction in safety, first
aid, blueprint reading, freehand sketching, basic mathematics, and
different carpentry techniques. Both in the classroom and on the
job, they learn the relationship between carpentry and the other
building trades.

Usually, apprenticeship applicants must be at least 17 years old
and meet local requirements. For example, some union localstest an
applicant’s aptitude for carpentry. The length of the program, usu-
ally about 3to 4 years, varieswith the apprentice’sskill. Becausethe
number of apprenticeship programsislimited, however, only asmall
proportion of carpenters learn their trade through these programs.

Informal on-the-job training is normally less thorough than an
apprenticeship. The degree of training and supervision often de-
pends on the size of the employing firm. A small contractor spe-
cializing in homebuilding may provide training only in rough
framing. In contrast, alarge genera contractor may provide train-
ing in several carpentry skills. Although specialization is becom-
ing increasingly common, it isimportant to try to acquire skillsin
all aspects of carpentry and to have the flexibility to perform any
kind of work.

A high school education is desirable, including courses in car-
pentry, shop, mechanical drawing, and general mathematics. Manual
dexterity, eye-hand coordination, physical fitness, and agood sense
of balance areimportant. The ability to solve arithmetic problems
quickly and accurately also is helpful. Employers and apprentice-
ship committees generally view favorably any training and work
experience obtained in the Armed Services or Job Corps.

Carpenters may advance to carpentry supervisor or general con-
struction supervisor positions. Carpenters usually have greater op-
portunitiesthan most other construction workersto become general
construction supervisors, because carpenters are exposed to the en-
tire construction process. Some carpenters become independent
contractors. To advance, these workers should be able to estimate
the nature and quantity of materials needed to properly complete a
job. In addition, they must be able to accurately estimate how long
ajob should take to complete and what it will cost.

Job Outlook

Job opportunities for carpenters are expected to be excellent over
the 2000-10 period, largely due to the numerous openings arising
each year from experienced carpenters who leave this large occu-
pation each year. In addition, many potential workers may prefer
work that isless strenuous and that has more comfortable working
conditions. Because there are no strict training reguirements for
entry, many people with limited skills take jobs as carpenters but



eventually leave the occupation because they dislike the work or
cannot find steady employment. Well-trained workers will have
especially favorable opportunities.

Employment of carpenters is expected to increase more slowly
than the average for all occupations. Construction activity should
increase in response to demand for new housing and commercial
and industrial plants and the need to renovate and modernize exist-
ing structures. The demand for larger homes with more amenities
and for second homes will continue to rise, especialy as the baby
boomers reach their peak earning years and can afford to spend
more on housing. At the same time, as the number of immigrants
increase and asthe echo boomers (the children of the baby boomers)
replace the smaller baby bust generation in the young adult age
groups, the demand for manufactured housing, starter homes, and
rental apartments also is expected to increase.

However, some of the demand for carpenters will be offset by
expected productivity gains resulting from the increasing use of pre-
fabricated components, such as pre-hung doors and windows and
prefabricated wall panels and stairs, which can be installed very
quickly. Prefabricated walls, partitions, and stairs can be lifted into
placein one operation; beams—and in some cases entire roof assem-
blies—can be lifted into place using acrane. As prefabricated com-
ponents become more standardi zed, builderswill usethem more often.
In addition, improved adhesives will reduce the time needed to join
materials, and lightweight, cordless pneumatic and combustion
tools—such asnailersand drills—all make carpenters more efficient.

Carpenters can experience periods of unemployment because of
the short-term nature of many construction projectsand thecyclica
nature of the construction industry. Building activity depends on
many factors—interest rates, availability of mortgage funds, the
season, government spending, and business investment—that vary
with the state of the economy. During economic downturns, the
number of job openingsfor carpentersdeclines. New andimproved
tools, equipment, techniques, and materials have vastly increased
carpenter versatility. Therefore, carpenterswith all-round skillswill
have better opportunities than those who can do only a few rela-
tively simple, routine tasks.

Job opportunities for carpenters also vary by geographic area.
Construction activity parallels the movement of people and busi-
nesses and reflectsdifferencesin local economic conditions. There-
fore, the number of job opportunities and apprenticeship
opportunitiesin agiven year may vary widely from areato area.

Earnings

In 2000, median hourly earnings of carpenters were $15.69. The
middle 50 percent earned between $11.99 and $20.86. The lowest
10 percent earned less than $9.48, and the highest 10 percent earned
more than $26.73. Median hourly earnings in the industries em-
ploying the largest numbers of carpentersin 2000 are shown bel ow:

Masonry, stonework, and plastering

Nonresidential building construction
Heavy construction, except highway
Carpentry and floor work ....................
Residential building construction ...........cccecveereeeneneicneneenene

Earnings can be reduced on occasion, because carpenters lose
worktime in bad weather and during recessions when jobs are un-
available.

Some carpenters are members of the United Brotherhood of
Carpenters and Joiners of America.

Related Occupations
Carpentersare skilled construction workers. Workersin other skilled
construction occupations include brickmasons, blockmasons, and

stonemasons; cement masons, concrete finishers, segmental pav-
ers, and terrazzo workers; electricians; pipelayers, plumbers,
pipefitters, and steamfitters; and plasterers and stucco masons.

Sources of Additional Information
For information about carpentry apprenticeships or other work
opportunitiesinthistrade, contact local carpentry contractors, locals
of the union mentioned above, local joint union-contractor appren-
ticeship committees, or the nearest office of the State employment
service or apprenticeship agency.

For information on training opportunities and carpentry in gen-
eral, contact:
> Associated Builders and Contractors, 1300 N. 17th St., Suite 800,
Arlington, VA 22209. Internet: http://www.abc.org
» Associated General Contractors of America, Inc., 1957 E St. NW., Wash-
ington, DC 20006. Internet: http://www.agc.org
> National Association of Home Builders, 1201 15th St. NW., Washing-
ton, DC 20005. Internet: http://www.nahb.com
> United Brotherhood of Carpenters and Joiners of America,
101 Constitution Ave. NW., Washington, DC 20001. Internet:
http://www.necar penter s.or g/ubc.htm

|
Carpet, Floor, and Tile Installers and

Finishers
(O*NET 47-2041.00, 47-2042.00, 47-2043.00, 47-2044.00)

Significant Points

e Almost haf of al carpet, floor, and tile installers and
finishers are self-employed, compared with fewer than
1in5 of al construction trades and related workers.

e Most workers learn on the job.

e Carpetinstallers, the largest specialty, should have the
best job opportunities.

e Carpet, floor, and tile installers and finishers are less
sensitive to fluctuations in construction activity than
are other construction trades workers.

Nature of the Work

Carpet, tile, and other types of floor coverings not only serve an
important basic function in buildings, but their decorative qualities
also contribute to the appeal of the buildings. Carpet, floor, andtile
installers and finishers lay these floor coverings in homes, offices,
hospitals, stores, restaurants, and many other types of buildings.
Tileasoisinstalled on walls and ceilings.

Before installing carpet, carpet installers first inspect the sur-
face to be covered to determine its condition and, if necessary, cor-
rect any imperfections that could show through the carpet or cause
the carpet to wear unevenly. They must measure the area to be car-
peted and plan the layout, keeping in mind expected traffic patterns
and placement of seams for best appearance and maximum wear.

Wheninstalling wall-to-wall carpet without tacks, installersfirst
fasten atacklessstrip to thefloor, next to thewall. They theninstall
the padded cushion or underlay. Next, they roll out, measure, mark,
and cut the carpet, allowing for 2 to 3 inches of extra carpet for the
final fitting. Using a device called a “knee kicker,” they position
the carpet, stretching it to fit evenly on the floor and snugly against
each wall and door threshold. They then rough cut the excess car-
pet. Finaly, using a power stretcher, they stretch the carpet, hook-
ing it to the tackless strip to hold it in place. The installer then
finishes the edges using awall trimmer.



Because most carpet comes in 12-foot widths, wall-to-wall in-
stallationsrequireinstallersto tape or sew sectionstogether for large
rooms. They jointhe seamsby sewing them with alarge needleand
special thread or by using heat-taped seams—a special plastic tape
made to join seams when activated by heat.

On specia upholstery work, such asstairs, carpet may beheldin
place with staples. Also, in commercial installations, carpet often
isglued directly to the floor or to padding that has been glued to the
floor.

Carpet installers use handtools such as hammers, drills, staple
guns, carpet knives, and rubber mallets. They also may use carpet-
laying tools, such as carpet shears, kneekickers, wall trimmers, loop
pile cutters, heat irons, and power stretchers.

Floor installers, or floor layers, apply blocks, strips, or sheets of
shock-absorbing, sound-deadening, or decorative coveringsto floors
and cabinets using rollers, knives, trowels, sanding machines, and
other tools. Somefloor covering materials are designed to be purely
decorative. Othershave more-specialized purposes, such asto deaden
sound, to absorb shocks, or to create air-tight environments. Before
installing thefloor, floor layersinspect the surfaceto be covered and,
if necessary, correct any imperfectionsin order to start with asmooth,
clean foundation. They measure and cut floor covering materials,
such as rubber, vinyl, linoleum, or cork, and any foundation mate-
rial, such asfelt, according to designated blueprints. Next, they may
nail or staple a wood underlayment to the surface or may use an
adhesive to cement the foundation material to the floor; the founda-
tion helps to deaden sound and prevents the top floor covering from
wearing a board joints. Findly, floor layersinstall the top covering.
They join sections of sheet covering by overlapping adjoining edges
and cutting through both layers with aknife to form atight joint.

Floor sanders and finishers scrape and sand wooden floors to
smooth surfaces using floor-scrapers and floor-sanding machines.
They then inspect the floor for smoothness and remove excess glue
from joints using knife or scraper or wood chisel and may sand
wood surfaces by hand, using sandpaper. Finally, they apply coats
of finish.

Tileinstallers, tilesetters, and marble setters apply hard tile and
marble to floors, walls, ceilings and roof decks. Tile is durable,
impervious to water, and easy to clean, making it a popular build-
ing materia in hospitals, tunnels, lobbies of buildings, bathrooms,
and kitchens. To set tile, which generally rangesin sizefrom 1inch
to 12 or more inches square, tilesetters use cement or “mastic,” a
very sticky paste. When using cement, tilesetters nail a support of
metal mesh to the wall or ceiling to betiled. They use atrowel to
apply a cement mortar—called a “scratch coat”—onto the metal
screen, and scratch the surface of the soft mortar with asmall tool,
similar to arake. After the scratch coat has dried, tilesetters apply
another coat of mortar to level the surface, and then apply mortar to
the back of thetile and place it onto the surface.

To set tile in mastic or a cement adhesive, called “thin set,”
tilesettersneed aflat, solid surface such asdrywall, concrete, plaster,
or wood. They use a tooth-edged trowel to spread mastic on the
surface or apply cement adhesive, and then properly position thetile.

Becausetile variesin color, shape, and size, workers sometimes
prearrangetileson adry floor according to aspecified design. This
allows workers to examine the pattern and make changes. In order
to cover al exposed areas, including corners, and around pipes,
tubs, and wash basins, tilesetters cut tiles to fit with a machine saw
or aspecial cutting tool. Oncethetileis placed, they gently tap the
surface with their trowel handle or asmall block of wood to seat the
tilesevenly.

When the cement or mastic has set, tilesettersfill the jointswith
“grout,” which is very fine cement. They then scrape the surface
with arubber-edged device called agrout float or agrouting trowel
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Almost half of all carpet, floor, and tile installers and finishers are
self-employed.

to dress the joints and remove excess grout. Before the grout sets,
they finish the joints with adamp sponge for auniform appearance.
Tile finishers help some tilesetters by supplying and mixing con-
struction materials and doing other tasks such as applying grout
and cleaning installed tile.

Marble setters cut and set marble slabs in floors and walls of
buildings. They trim and cut marbleto specified size using a power
wet saw, other cutting equipment, or handtools. After setting the
marble in place, they polish the marble to high luster using power
tools or by hand.

Working Conditions

Carpet, floor, and tileinstallers and finishers generally work indoors
and have regular daytime hours. However, when floor covering
installers work in occupied stores or offices, they may work eve-
nings and weekends to avoid disturbing customers or employees.
Installers and finishers usually work under better conditions than
most other construction workers. By the time workers install car-
pets, flooring, or tilein anew structure, most construction has been
completed and the work area is relatively clean and uncluttered.
Installing these materialsislabor intensive; workers spend much of
their time bending, kneeling, and reaching—activities that reguire
endurance. Carpet installers frequently lift heavy rolls of carpet
and may move heavy furniture. Safety regulations may require that
they wear kneepads or safety goggles when using certain tools.
Carpet and floor layers may be exposed to fumesfrom variouskinds
of glue and to fibers of certain types of carpet.



Although workers are subject to cuts from tools or materials,
falls from ladders, and strained muscles, the occupation is not as
hazardous as some other construction occupations.

Employment

Carpet, floor, and tile installers and finishers held about 167,000
jobsin 2000. Almost half of all carpet, floor, and tileinstallers and
finishers were self-employed, compared with fewer than 1in 5 of
all construction trades workers. The following tabulation shows
2000 employment by specialty.

Carpet INSAENS .....cceveeeeisieeiseee e ennens 76,000
Tile and Marble SELErS ......ccveeeeceeceeeee e 54,000
Floor layers, except carpet, wood, and hard tiles...............c........ 23,000
Floor sanders and finiShers ........oovvcuveeeiceeicceecee e 14,000

Many carpet installers worked for flooring contractors or floor
covering retailers. Most salaried tilesetters were employed by
tilesetting contractorswho work mainly on nonresidential construc-
tion projects, such as schools, hospitals, and office buildings. Most
self-employed tilesetters work on residential projects.

Although carpet, floor, and tile installers and finishers are em-
ployed throughout the Nation, they tend to be concentrated in popu-
lated areas where there are high levels of construction activity.

Training, Other Qualifications, and Advancement

The vast mgjority of carpet, floor, and tile installers and finishers
learn their trade informally, on the job, as helpers to experienced
workers. Otherslearn through formal apprenticeship programs, which
include on-the-job training as well as related classroom instruction.

Informal training for carpet installers often is sponsored by indi-
vidual contractors, and generally lasts from about 1-1/2 to 2 years.
Workers start as helpers, and begin with simple assignments, such
asinstalling stripping and padding, or helping to stretch newly in-
stalled carpet. With experience, helpers take on more difficult as-
signments, such as measuring, cutting, and fitting.

Persons who wish to begin a career in carpet installation as a
helper or apprentice should be at least 18 years old and have good
manual dexterity. Many employers prefer applicants with a high
school diploma; coursesin general mathematics and shop are help-
ful. Some employers may require adriver’slicense and a criminal
background check. Because carpet installers frequently deal di-
rectly with customers, they should be courteous and tactful.

Many tileand floor layerslearn their job through on-the-job train-
ing and begin by learning about the tools of the trade. They next
learn to prepare surfaces to receive flooring. As they progress,
tilesetters, marble setters, and resilient floor layerslearn to cut and
install tile, marble, and floor coverings. Tile and marble setters
also learn to apply grout and to do finishing work.

Apprenticeship programs and some contractor-sponsored pro-
grams provide comprehensivetraining in all phasesof thetilesetting
and floor layer trade. Most apprenticeship programs are union-
sponsored and consist of weekly classes and on-the-job training
usually lasting 3to 4 years.

When hiring apprentices or helpers for floor layer and tilesetter
jobs, employersusually prefer high school graduates who have had
courses in general mathematics, mechanical drawing, and shop.
Good physical condition, manual dexterity, and a good sense of
color harmony also are important assets.

Carpet, floor, and tile installers and finishers may advance to
positions as supervisors or become salespersons or estimators.
Some carpet installers may become managersfor large installation
firms. Many carpet, floor, and tile installers and finishers who
begin working for a large contractor eventually go into business
for themselves as independent subcontractors.

Job Outlook

Employment of carpet, floor, and tile installers and finishers is
expected to grow about as fast as the average for al occupations
through the year 2010. Employment growth stems primarily from
the continued need to renovate and refurbish existing structures.
Carpet installers, the largest specialty, should have the best job
opportunities.

Carpet as afloor covering continuesto be popular and itsuseis
expected to grow in structures such as schools, offices, hospitals,
and industrial plants. Demand for carpet also will be stimulated by
new, moredurablefibersthat are stain and crush resistant, and come
in awider variety of colors. More resilient carpet needs to be re-
placed less often, but these attractive new products may induce more
people to replace their old carpeting, contributing further to the
demand for carpet installers. Employment also is expected to grow
because wall-to-wall carpeting is a necessity in the many houses
built with plywood, rather than hardwood floors. Similarly, offices,
hotels, and stores often cover concrete floors with wall-to-wall car-
pet, which must be periodically replaced.

Demand for tile and marble setters will stem from population
and business growth, which should result in more construction of
shopping malls, hospitals, schools, restaurants, and other structures
in which tile is used extensively. Tile is expected to continue to
increase in popularity as a building material and to be used more
extensively, particularly in more expensive homes, whose construc-
tion is expected to increase. 1n more modestly priced homes, how-
ever, the use of tile substitutes, such as plastic or fiberglass tub and
shower enclosures, is expected to increase, slowing the growth in
demand for tile and marble setters. Demand for floor layers and
sanders and finisherswill increase asaresult of anincreasein con-
struction activity, particularly of residential homes and commercial
buildings, and as some peopl e decideto replacetheir plywood floors
with hardwood floors. Job opportunitiesfor tile and marble setters
and floor layersand sanders, relatively small speciaties, will not be
as plentiful asthose for carpet installers.

Carpet, floor, and tileinstallersand finishers are less sensitive to
changes in construction activity than are most other construction
occupations because much of their work involves replacing carpet
and other flooring in existing buildings. As aresult these workers
tend to be sheltered from the business fluctuations that often occur
in new construction activity.

Earnings

In 2000, the median hourly earnings of carpet installerswere $14.46.
The middle 50 percent earned between $10.41 and $20.47. The
lowest 10 percent earned less than $7.97, and the top 10 percent
earned morethan $26.22. Median hourly earnings of carpet install-
ersin 2000 in carpentry and floor work were $15.25 and in furni-
ture and home furnishings stores, $13.31.

Carpet installers are paid either on an hourly basis, or by the
number of yards of carpet installed. Theratesvary widely depend-
ing on the geographic location and whether theinstaller is affiliated
with aunion.

Median hourly earnings of floor layers were $14.81 in 2000.
The middle 50 percent earned between $10.53 and $20.21. The
lowest 10 percent earned less than $8.06, and the top 10 percent
earned more than $26.01.

Median hourly earnings of floor sanders and finishers were
$13.17in 2000. The middle 50 percent earned between $10.51 and
$17.80. The lowest 10 percent earned less than $8.75, and the top
10 percent earned more than $24.72.

Median hourly earnings of tile- and marble setters were $16.49
in 2000. The middle 50 percent earned between $12.54 and $21.93.
Thelowest 10 percent earned less than $9.58, and the top 10 percent
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earned more than $26.61. Earnings of tile- and marble setters also
vary greatly by geographic location and by union membership.

Apprentices and other trainees usually start out earning about
half of what an experienced worker earns, although their wage rate
increases as they advance through the training program.

Some carpet, floor, and tile installers and finishers belong to the
United Brotherhood of Carpenters and Joiners of America. Some
tilesetters also belong to the International Union of Bricklayersand
Allied Craftsmen, while some carpet installers belong to the Inter-
national Brotherhood of Painters and Allied Trades.

Related Occupations

Carpet, floor, and tile installers and finishers measure, cut, and fit
materialsto cover aspace. Workersin other occupationsinvolving
similar skills, but using different materials, include brickmasons,
blockmasons, and stonemasons; carpenters; cement masons, con-
crete finishers, segmental pavers, and terrazzo workers; drywall in-
stallers, ceilingtileinstallers, and tapers; painters and paperhangers;
roofers; and sheet metal workers.

Sources of Additional Information
For detail sabout apprenti ceships or work opportunities, contact local
flooring or tilesetting contractors or retailers, locals of the unions
previously mentioned, or the nearest office of the State apprentice-
ship agency or employment service.

For genera information about the work of carpet installers and
floor layers, contact:
» Floor Covering Installation Contractors Association, 7439 Milwood Dr.,
West Bloomfield, M| 48322.

Additional information on training for carpet installers and floor
layersis available from:
> International Union of Paintersand Allied Trades, 1750 New York Ave.
NW., Washington, DC 20006. Internet: http://www.iupat.org

For general information about the work of tilesetters and finish-
ers, contact:
> International Union of Bricklayers and Allied Crafts Workers, Interna-
tional Masonry Institute, Apprenticeship and Training, 815 15th St. NW.,
Washington, DC 20005. Internet: http://www.bacweb.org
> National Association of Home Builders, 1201 15th St. NW., Washing-
ton, DC 20005. Internet: http://www.nahb.com

For information concerning training of carpet, floor, and tile in-
stallers and finishers contact:
> United Brotherhood of Carpenters and Joiners of America, 101
Constitution Ave. NW., Washington, DC 20001. Internet:
http://necar penter s.org/ubc.htm

|
Cement Masons, Concrete Finishers,

Segmental Pavers, and Terrazzo
Workers

(O*NET 47-2051.00, 47-2053.00, 47-4091.00)

Significant Points
¢ Job opportunities are expected to be excellent.

e Most learn on the job, either through formal 3-year
apprenticeship programs or by working as helpers.

¢ Like many other construction trades workers, layoffs
may occur during downturns in construction activity.

Nature of the Work
Cement masons, concrete finishers, and terrazzo workers all work
with concrete, one of the most common and durable materials used
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in construction. Once set, concrete—amixture of Portland cement,
sand, gravel, and water—becomes the foundation for everything
from decorative patios and floors to huge dams or miles of road-
ways.

Cement masons and concrete finishers place and finish the con-
crete. They also may color concrete surfaces; expose aggregate
(small stones) in walls and sidewalks; or fabricate concrete beams,
columns, and panels. In preparing a site for placing concrete, ce-
ment masons first set the forms for holding the concrete and prop-
erly align them. They then direct the casting of the concrete and
supervise laborers who use shovels or specia tools to spread it.
Masons then guide a straightedge back and forth across the top of
theformsto “screed,” or level, the freshly placed concrete. |mme-
diately after leveling the concrete, masons carefully smooth the
concrete surface with a“ bull float,” along-handled tool about 8 by
48inchesthat coversthe coarser materialsin the concrete and brings
arich mixture of fine cement paste to the surface.

After the concrete has been level ed and floated, concrete finish-
ers press an edger between the forms and the concrete and guide it
along the edge and the surface. This produces slightly rounded
edges and helps prevent chipping or cracking. They use a special
tool called a*“groover” to make joints or grooves at specific inter-
vals that help control cracking. Next, finishers trowel the surface
using either apowered or hand trowel, asmall, smooth, rectangular
metal tool.

Sometimes, cement masons perform al the steps of laying con-
crete, including the finishing. As the final step, masons retrowel
the concrete surface back and forth with powered and hand trowels
to create a smooth finish. For a coarse, nonskid finish, masons
brush the surface with abroom or stiff-bristled brush. For apebble
finish, they embed small gravel chipsinto the surface. They then
wash any excess cement from the exposed chips with a mild acid
solution. For color, they use colored premixed concrete. On con-
crete surfaces that will remain exposed after the forms are stripped,
such ascolumns, ceilings, and wall panels, cement masons cut away
high spots and | oose concrete with hammer and chisel, fill any large
indentations with a Portland cement paste, and smooth the surface
with acarborundum stone. Finally, they coat the exposed areawith
arich Portland cement mixture, using either aspecial tool or acoarse
cloth to rub the concrete to a uniform finish.

Throughout the entire process, cement masons must monitor how
the wind, heat, or cold affects the curing of the concrete. They
must have athorough knowledge of concrete characteristics so that,
by using sight and touch, they can determine what is happening to
the concrete and take measures to prevent defects.

Segmental paverslay out, cut, and install pavers, which are flat
pieces of masonry usually made from compacted concrete or brick.
Pavers are used to pave paths, patios, playgrounds, driveways, and
steps. They are manufactured in various textures and often inter-
lock together to form an attractive pattern. Segmental pavers first
prepare the site by removing the existing pavement or existing soil.
They grade the soil to the proper depth and determine the amount
of base material that is needed, which depends on the local soil
conditions. They theninstall and compact the base material, agranu-
lar material that compacts easily, and lay the paversfrom the center
out, so that any trimmed pieceswill be on the outside rather thanin
the center. Then they install edging materialsto prevent the pavers
from shifting and fill the spaces between the pavers with dry sand.

Terrazzo workers create attractive walkways, floors, patios, and
panels by exposing marble chips and other fine aggregates on the
surface of finished concrete. Much of the preliminary work of ter-
razzo workers is similar to that of cement masons. Attractive,
marble-chip terrazzo requiresthreelayersof materials. First, cement
masons or terrazzo workers build asolid, level concrete foundation



Concrete finishers use hand trowels to smooth the surface.

that is 3 to 4 inches deep. After the forms are removed from the
foundation, workers add a 1-inch layer of sandy concrete. Before
thislayer sets, terrazzo workers partially embed metal divider strips
in the concrete wherever thereisto be ajoint or change of color in
the terrazzo. For the final layer, terrazzo workers blend and place
into each of the panelsafine marble chip mixturethat may be color-
pigmented. While the mixtureis still wet, workers toss additional
marbl e chips of various colorsinto each panel androll alightweight
roller over the entire surface.

When the terrazzo is thoroughly dry, helpers grind it with ater-
razzo grinder, which is somewhat like a floor polisher, only much
heavier. Slight depressions left by the grinding are filled with a
matching grout material and hand-troweled for a smooth, uniform
surface. Terrazzo workers then clean, polish, and seal the dry sur-
face for alustrous finish.

Working Conditions

Concrete, segmental paving, or terrazzo work is fast-paced and
strenuous, and requires continuous physical effort. Because most
finishing isdone at floor level, workers must bend and kneel often.
Many jobs are outdoors, and work is generally halted during in-
clement weather. The work, either indoors or outdoors, may bein
areas that are muddy, dusty, and dirty. To avoid chemical burns
from uncured concrete and sore knees from frequent kneeling, many
workerswear kneepads. Workersalso usually wear water-repellent
boots while working in wet concrete.

Employment

Cement masons, concrete finishers, segmental pavers, and terrazzo
workers held about 166,000 jobs in 2000; segmental pavers and
terrazzo workers accounted for only a small portion of the total.
Most cement masons and concrete finishers worked for concrete
contractorsor for general contractors on projects such as highways,
bridges; shopping malls; or large buildings such asfactories, schools,
and hospitals. A small number were employed by firmsthat manu-
facture concrete products. Most segmental pavers and terrazzo
workersworked for special trade contractorswho install decorative
floors and wall panels.

Only about 1 out of 20 cement masons, concrete finishers, seg-
mental pavers, and terrazzo workerswere self-employed, asmaller
proportion than in other building trades. Most self-employed
masons specialized in small jobs, such as driveways, sidewalks,
and patios.

Training, Other Qualifications, and Advancement

Most cement masons, concrete finishers, segmental pavers, and
terrazzo workers learn their trades either through on-the-job train-
ing as helpers, or through 3-year apprenticeship programs. Many
masons and finishers first gain experience as construction labor-
ers. (See the statement on construction laborers elsewhere in the
Handbook.)

When hiring helpers and apprentices, employers prefer high
school graduates who are at least 18 years old and in good physical
condition, and who have adriver’slicense. Theability to get ong
with others also is important because cement masons frequently
work inteams. High school coursesin general science, shop, math-
ematics, blueprint reading, or mechanical drawing provide a help-
ful background.

On-the-job training programs consist of informal instruction, in
which experienced workers teach helpers to use the tools, equip-
ment, machines, and materials of the trade. They begin with tasks
such as edging, jointing and using a straightedge on freshly placed
concrete. Astraining progresses, assignments become more com-
plex, and trainees can usually do finishing work within ashort time.

Three-year apprenticeship programs, usualy jointly sponsored
by local unions and contractors, provide on-the-job training in ad-
dition to a recommended minimum of 144 hours of classroom in-
struction each year. A written test and a physical exam may be
required. Inthe classroom, apprentices|earn applied mathematics,
blueprint reading, and safety. Apprentices generally receive spe-
cia instruction in layout work and cost estimation. Some workers
learn their jobs by attending trade or vocational/technical schools.

Cement masons, concrete finishers, segmental pavers, and ter-
razzo workers should enjoy doing demanding work. They should
take pride in craftsmanship and be able to work without close
supervision.

Experienced cement masons, concrete finishers, segmental pav-
ers, or terrazzo workers may advance to become supervisorsor con-
tract estimators. Some open their own concrete businesses.

Job Outlook

Despite expected slow job growth, opportunitiesfor skilled cement
masons, concrete finishers, segmental pavers, and terrazzo workers
are expected to be excellent asthe increase in demand outpaces the
supply of workerstrained in this craft. In addition, many potential
workers may prefer work that is less strenuous and has more com-
fortable working conditions. Well-trained workers will have espe-
cialy favorable opportunities.

Employment of cement masons, concrete finishers, segmental
pavers, and terrazzo workersis expected to grow more slowly than
the average for all occupations through 2010. These workers will
be needed to build highways, bridges, subways, factories, office
buildings, hotels, shopping centers, schools, hospitals, and other
structures. In addition, the increasing use of concrete as a building
material—particularly in nonresidential construction—uwill add to
the demand. More cement masonsalso will be needed to repair and
renovate existing highways, bridges, and other structures.

Employment growth, however, will not keep pacewith the growth
of these construction projects. Worker productivity will beincreased
through use of improved concrete pumping systems, continuous
concrete mixers, quicker-setting cement, troweling machines, pre-
fabricated masonry systems, and other improved materials, equip-
ment, and tools. In addition to job growth, other openings will
become available as experienced workers transfer to other occupa-
tions or leave the labor force.

Employment of cement masons, concrete finishers, segmental
pavers, and terrazzo workers, like that of many other workers, is
sensitiveto the fluctuations of the economy. Workersin thesetrades
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may experience periods of unemployment when the level of non-
residential construction falls. On the other hand, shortages of these
workers may occur in some areas during peak periods of building
activity.

Earnings

In 2000, the median hourly earnings of cement masons and con-
cretefinisherswere $13.50. Themiddle 50 percent earned between
$10.55 and $18.41. Thetop 10 percent earned over $24.22, and the
bottom 10 percent earned less than $8.31. Median hourly earnings
in the industries employing the largest numbers of cement masons
and concrete finishersin 2000 are shown below:

Masonry, stonework, and plastering
Highway and street construction
ConCrete WOrkK ........ceevevceiieeeinenienne
Nonresidentia building construction
Residential building construction ...........c.ccoevvverrieneinieneeseene

In 2000, the median hourly earnings of terrazzo workers and
finishers were $15.06 and median annual earnings of segmental
pavers were $12.46.

Like those of other construction trades workers, earnings of ce-
ment masons, concrete finishers, segmental pavers, and terrazzo
workers may be reduced on occasion because poor weather and
downturns in construction activity limit the time they can work.
Cement masons often work overtime, with premium pay, because
once concrete has been placed, the job must be completed.

Many cement masons, concretefinishers, sesgmental pavers, and
terrazzo workers belong to the Operative Plasterers and Cement
Masons' International Association of the United Statesand Canada,
or totheInternational Union of Bricklayersand Allied Craftworkers.
Some terrazzo workers belong to the United Brotherhood of Car-
penters and Joiners of the United States. Nonunion workers gener-
ally havelower wageratesthan union workers. Apprenticesusually
start at 50 to 60 percent of the rate paid to experienced workers.

Related Occupations

Cement masons, concrete finishers, segmental pavers, and terrazzo
workers combine skill with knowledge of building materialsto con-
struct buildings, highways, and other structures. Other occupations
involving similar skills and knowledge include brickmasons,
blockmasons, and stonemasons; carpet, floor, and tileinstallersand
finishers; drywall installers, ceiling tile installers, and tapers; and
plasterers and stucco masons.

Sources of Additional Information
For information about apprenticeships and work opportunities, con-
tact local concrete or terrazzo contractors, locals of unions previ-
ously mentioned, a local joint union-management apprenticeship
committee, or the nearest office of the State employment service or
apprenticeship agency.

For general information about cement masons, concrete finish-
ers, segmental pavers, and terrazzo workers, contact:
> Associated General Contractorsof America, Inc., 1957 E St. NW., Wash-
ington, DC 20006. Internet: http://www.agc.org
> International Union of Bricklayers and Allied Craftworkers, Interna-
tiona Masonry Ingtitute, 815 15th St. NW., Suite 1001, Washington, DC
20005. Internet: http://www.bacweb.org
» Operative Plasterers’ and Cement Masons' International Association of
the United States and Canada, 14405 Laurel Place, Suite 300, Laurel, MD
20707. Internet: http://www.concrete-plaster.com
> National Terrazzo and Mosaic Association, 101 E. Market St., Suite
200 A, Leesburg, VA 20176-3122. Internet: http://www.ntma.com
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» Portland Cement Association, 5420 Old Orchard Rd., Skokie, IL 60077.
Internet: http://www.portcement.or g/index.asp

> United Brotherhood of Carpenters and Joiners of America, 101
Congtitution Ave. NW., Washington, DC 20001.

|
Construction and Building Inspectors

(O*NET 47-4011.00)

Significant Points

e About half of all inspectors worked for local
governments, primarily municipal or county building
departments.

e Opportunities should be best for experienced
construction supervisors and craftworkers who have
some college education, engineering or architectural
training, or certification as construction inspectors or
plan examiners.

Nature of the Work

Construction and building inspectors examine the construction,
alteration, or repair of buildings, highways and streets, sewer and
water systems, dams, bridges, and other structures to ensure com-
pliance with building codes and ordinances, zoning regul ations, and
contract specifications. Building codes and standards are the pri-
mary means by which building construction isregulated in the United
States to assure the health and safety of the general public. Inspec-
tors make an initial inspection during the first phase of construc-
tion, and follow-up inspections throughout the construction project
to monitor compliance with regulations. However, noinspectionis
ever exactly thesame. Inareaswhere certain typesof severe weather
or natural disasters are more common, inspectors monitor compli-
ance with additional safety regulations designed to protect struc-
tures and occupants during these events.

Building inspectors inspect the structural quality and genera
safety of buildings. Some specializein such areasas structural steel
or reinforced concrete structures. Before construction begins, plan
examiners determine whether the plans for the building or other
structure comply with building code regulationsand if they are suited
to the engineering and environmental demands of the building site.
Inspectors visit the worksite before the foundation is poured to in-
spect the soil condition and positioning and depth of the footings.
Later, they return to the site to inspect the foundation after it has
been completed. The size and type of structure, as well as the rate
of completion, determine the number of other site visits they must
make. Upon completion of the project, they make a final compre-
hensive inspection.

Inaddition to structural characterigtics, aprimary concern of build-
ing inspectorsisfire safety. They inspect structures’ fire sprinklers,
alarms, and smoke control systems, aswell asfire exits. Inspectors
assess the type of construction, building contents, adequacy of fire
protection equipment, and risks posed by adjoining buildings.

In the past, most localities based their building codes on regional
model codes established by the Building Officials and Code Ad-
ministration (BOCA), the International Conference of Building
Officials (ICBO), or the Southern Building Code Congress I nterna-
tional (SBCCI). Therefore, building inspectors in one region who
were expertsin one code found it difficult to moveto an area of the
country using another code. To eliminate differences among the
three sets of codes, these organizations jointly created the Interna-
tional Code Council (ICC), which released the Nation's first set of



uniform building code regulations. This makes it much easier for
construction and building inspectors to move to different regions
within the United States.

There are many types of inspectors. Electrical inspectors exam-
ine the installation of electrical systems and equipment to ensure
that they function properly and comply with electrical codesand stan-
dards. They visit worksites to inspect new and existing sound and
security systems, wiring, lighting, motors, and generating equipment.
They aso inspect theinstallation of the electrical wiring for heating
and air-conditioning systems, appliances, and other components.

Elevator inspectors examinelifting and conveying devices such
aselevators, escalators, moving sidewalks, liftsand hoists, inclined
railways, ski lifts, and amusement rides.

Mechanical inspectors inspect the installation of the mechani-
cal components of commercial kitchen appliances, heating and air-
conditioning equipment, gasoline and butane tanks, gas and oil
piping, and gas-fired and oil-fired appliances. Some speciaizein
boilers or ventilating equipment as well.

Plumbing inspectors examine plumbing systems, including pri-
vatedisposal systems, water supply and distribution systems, plumb-
ing fixtures and traps, and drain, waste, and vent lines.

Public works inspectors ensure that Federal, State, and local
government construction of water and sewer systems, highways,
streets, bridges, and dams conforms to detailed contract specifica-
tions. They inspect excavation and fill operations, the placement of
forms for concrete, concrete mixing and pouring, asphalt paving,
and grading operations. They record the work and materials used
so that contract payments can be calculated. Public works inspec-
tors may speciaize in highways, structural steel, reinforced con-
crete, or ditches. Others specialize in dredging operations required
for bridges and dams or for harbors.

Home inspectors generally conduct inspections of newly built or
previously owned homes. Increasingly, prospective home buyers
hire home inspectorsto inspect and report the condition of ahome’s
systems, components, and structure. They typically are hired either
immediately prior to apurchase offer on ahome, or asacontingency
to asalescontract. Inaddition to structural quality, homeinspectors
must be able to inspect all home systems and features, from plumb-
ing, electrical, and heating or cooling systems to roofing.

Theowner of abuilding or structure under construction employs
specification inspectors to ensure that work is done according to
design specifications. They represent the owner’sinterests, not those
of the general public. Insurance companies and financial institu-
tions also may use specification inspectors.

Details concerning construction projects, building and occupancy
permits, and other documentation generally are stored on comput-
ers so that they can easily beretrieved, kept accurate, and updated.
For example, inspectors may use laptop computers to record their
findings while inspecting asite. Most inspectors use computers to
help them monitor the status of construction inspection activities
and keep track of issued permits.

Although inspections are primarily visual, inspectors may use
tape measures, survey instruments, metering devices, and test equip-
ment such as concrete strength measurers. They keep alog of their
work, take photographs, file reports, and, if necessary, act on their
findings. For example, construction inspectors notify the construc-
tion contractor, superintendent, or supervisor when they discover a
code or ordinance viol ation or something that does not comply with
the contract specifications or approved plans. If the problem isnot
corrected within a reasonable or specified period, government
inspectors have authority to issue a“ stop-work” order.

Many inspectorsa so investigate construction or alterationsbeing
donewithout proper permits. Inspectorswho are employeesof muni-
cipalitiesenforcelaws pertaining to the proper design, construction,

Some construction and building inspectors check for compliance
with electrical codes.

and use of buildings. They direct violators of permit lawsto obtain
permits and submit to inspection.

Working Conditions

Construction and building inspectors usualy work alone. How-
ever, severa may be assigned to large, complex projects, particu-
larly because inspectors tend to specialize in different areas of
construction. Though they spend considerable timeinspecting con-
struction worksites, inspectors also spend time in afield office re-
viewing blueprints, answering letters or telephone calls, writing
reports, and scheduling inspections.

Inspection sites are dirty and may be cluttered with tools, mate-
rials, or debris. Inspectorsmay haveto climb laddersor many flights
of stairs, or crawl around in tight spaces. Although their work gen-
eraly is not considered hazardous, inspectors, like other construc-
tion workers, wear hard hats and adhere to other safety requirements
while at a construction site.

Inspectors normally work regular hours. However, they may
work additional hours during periods when alot of constructionis
taking place. Also, if an accident occurs at a construction site,
inspectors must respond immediately and may work additional hours
to complete their report.

Employment

Construction and building inspectors held about 75,000 jobsin 2000.
Local governments, primarily municipal or county building depart-
ments, employed 49 percent. Employment of local government
inspectors is concentrated in cities and in suburban areas under-
going rapid growth. Local governments employ large inspection
staffs, including many plan examiners or inspectors who specialize
in structural steel, reinforced concrete, boiler, electrical, and eleva-
tor inspection.

Another 17 percent of construction and building inspectors
worked for engineering and architectural services firms, conduct-
ing inspections for afee or on a contract basis. Many of these are
home inspectors working on the behalf of potential real estate pur-
chasers. Most of the remaining inspectors were employed in other
services industries or by State governments.

Training, Other Qualifications, and Advancement

Although requirements vary considerably depending upon where
one is employed, individuals who want to become construction
and building inspectors should have athorough knowledge of con-
struction materials and practices in either a general area, such as
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structural or heavy construction, or in a specialized area, such as
electrical or plumbing systems, reinforced concrete, or structural
steel. Applicantsfor construction or building inspection jobs need
several years of experience as a construction manager, supervisor,
or craftworker. Many inspectors previously worked as carpenters,
electricians, plumbers, or pipefitters.

Becauseinspectors must possesstheright mix of technical know!-
edge, experience, and education, employers prefer applicants who
have formal training aswell asexperience. Most employersrequire
at least ahigh school diploma or equivalent, even for workers with
considerable experience. More often, employers look for persons
who have studied engineering or architecture, or who have adegree
from a community or junior college, with courses in building in-
spection, home inspection, construction technology, drafting, and
mathematics. Many community colleges offer certificate or associ-
ate degree programs in building inspection technology. Coursesin
blueprint reading, algebra, geometry, and English also are useful.

Construction and building inspectors must be in good physical
conditionin order to walk and climb about construction sites. They
must also have adriver’'s license. In addition, Federal, State, and
many local governments may require that inspectors pass a civil
service exam.

Construction and building inspectors usually receive much of
their training on the job, although they must learn building codes
and standards on their own. Working with an experienced inspec-
tor, they learn about inspection techniques; codes, ordinances, and
regulations; contract specifications; and recordkeeping and report-
ing duties. They may begin by inspecting less complex types of
construction, such asresidential buildings, and then progressto more
difficult assgnments. Anengineering or architectural degreeisoften
required for advancement to supervisory positions.

Because they advise builders and the general public on building
codes, construction practices, and technical developments, construc-
tion and building inspectors must keep abreast of changes in these
areas. Continuing educationisimperativeinthisfield. Many employ-
ersprovide formal training programs to broaden inspectors’ knowl-
edge of construction materials, practices, and techniques. |nspectors
who work for small agencies or firms that do not conduct training
programs can expand their knowledge and upgrade their skills by
attending State-sponsored training programs, by taking college or
correspondence courses, or by attending seminars sponsored by vari-
ous related organizations, such as model code organizations.

Most States and cities require some type of certification for
employment; even if not required, certification can enhance an
inspector’s opportunities for employment and advancement to more
responsible positions. To become certified, inspectorswith substan-
tial experience and education must pass stringent examinations on
code requirements, construction techniques, and materias. Thethree
major model code organizations offer voluntary certification, as do
other professional membership associations. In most cases, there
are no education or experience prerequisites, and certification con-
sists of passing an examination in adesignated field. Many catego-
ries of certification are awarded for inspectors and plan examiners
inavariety of disciplines, including the designation “CBO,” Certi-
fied Building Official, offered by the International Code Council.

Job Outlook

Employment of construction and building inspectorsis expected to
grow asfast astheaveragefor al occupationsthrough 2010. Grow-
ing concern for public safety and improvements in the quality of
construction should continue to stimulate demand for construction
and building inspectors. In addition to the expected employment
growth, some job openings will arise from the need to replace in-
spectors who transfer to other occupations or leave the labor force.
Well-trained workers will have especially favorable opportunities.
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Opportunities should be best for highly experienced supervi-
sorsand craftworkers who have some college education, engineer-
ing or architectural training, or certification as inspectors or plan
examiners. Thorough knowledge of construction practices and
skillsin areas such as reading and evaluating blueprints and plans
are essential.

Inspectors are involved in al phases of construction, including
maintenance and repair work, and are therefore less likely to lose
jobs when new construction slows during recessions. Asthe popu-
lation grows and the volume of real estate transactions increases,
greater emphasis on homeinspections should result in rapid growth
in employment of home inspectors. In addition, there should be
good opportunities in engineering, architectural, and management
services firms due to the tendency of governments—particularly
Federal and State—to contract out inspection work, and due to ex-
pected growth in private inspection services.

Earnings

Median annual earningsof construction and building inspectorswere
$38,750 in 2000. The middle 50 percent earned between $30,640
and $47,860. The lowest 10 percent earned less than $24,370, and
the highest 10 percent earned more than $56,570. Median annual
earnings in the industries employing the largest numbers of con-
struction and building inspectors in 2000 were;

L OCal QOVEINIMENL ....cuevverieiisieeeieseeee et nes $39,410
St GOVEINMENL ...ttt 38,370
Engineering and architectural SErvices ..........ccoceevveverriereneeenn. 37,810

Generaly, building inspectors, including plan examiners, earn
the highest salaries. Salaries in large metropolitan areas are sub-
stantially higher than those in small local jurisdictions.

Related Occupations

Construction and building inspectors combine knowledge of con-
struction principlesand law with an ability to coordinate data, diag-
nose problems, and communicate with people. Workers in other
occupations using asimilar combination of skillsinclude architects,
except landscape and naval; construction managers; civil engineers;
cost estimators; drafters; engineering technicians; and surveyors,
cartographers, photogrammetrists, and surveying technicians.

Sour ces of Additional Information
Information about certification and a career as a construction or
building inspector is available from the following model code or-
ganizations:
> International Conference of Building Officials, 5360 Workman Mill Rd.,
Whittier, CA 90601-2298. Internet: http://www.icbo.org
» Building Officials and Code Administrators International, Inc., 4051
West Flossmoor Rd., Country Club Hills, IL 60478. Internet:
http://www.bocai.org
» Southern Building Code Congress I nternational, Inc., 900 Montclair Rd.,
Birmingham, AL 35213. Internet: http://sbcci.org

Information about training for construction inspectors is avail-
able from:
» Association of Construction Inspectors, 1224 North Nokomis NE., Al-
exandria, MN 56308. Internet: http://www.iami.org

General information about el ectrical inspectionisavailablefrom:
> International Association of Electrical Inspectors, 901 Waterfall Way,
Suite 602, Richardson, TX 75080. Internet: http://www.iaei.com

Information about acareer asahomeinspector isavailablefrom:
» American Society of Home Inspectors, Inc., 932 Lee St., Suite 101, Des
Plaines, IL 60016. Internet: http://www.ashi.com

For information about a career as a State or local government
construction or building inspector, contact your State or local
employment service.



Construction Equipment Operators
(O*NET 47-2071.00, 47-2072.00, 47-2073.01, 47-2073.02)

Significant Points

e Most construction equipment operators acquire their
skills on the job, but formal apprenticeship programs
provide more comprehensive training.

e Job opportunities are expected to be good, despite
slower-than-average employment growth.

e Hourly pay isrelatively high but, because construction
equipment operators cannot work in inclement
weather, total earnings may be reduced.

Nature of the Work

Construction equi pment operators use machinery to move construc-
tion materials, earth, and other heavy materials and to apply asphalt
and concreteto roadsand other structures. Operators control equip-
ment by moving levers or foot pedals, operating switches, or turn-
ing dials. The operation of much of this equipment is becoming
more complex as a result of computerized controls. Construction
equipment operators may also set up and inspect equipment, make
adjustments, and perform minor repairs.

Construction equipment operators include operating engineers
and other construction equi pment operators; paving, surfacing, and
tamping equipment operators; and pile driver operators. Oper-
ating engineers and other construction equipment operators
operate one or several types of power construction equipment.
They may operate excavation and loading machines equipped
with scoops, shovels, or buckets that dig sand, gravel, earth, or
similar materials and load it into trucks or onto conveyors. In
addition to the familiar bulldozers, they operate trench exca-
vators, road graders, and similar equipment. Sometimes, they may
driveand control industrial trucks or tractors equipped with afork-
lift or boom for lifting materials, or hitches for pulling trailers.
They also may operate and maintain air compressors, pumps, and
other power equipment at construction sites. Construction equip-
ment operators who are classified as operating engineers have
the capability of operating several different types of construction
equipment.

Paving and surfacing equipment operatorsuse levers and other
controlsto operate machinesthat spread and level asphalt or spread
and smooth concrete for roadways or other structures. Asphalt
paving machine operators turn valves to regul ate the temperature
and flow of asphalt onto the roadbed. They must take care that the
machine distributes the paving material evenly and without voids,
and make sure that there is a constant flow of asphalt going into
the hopper. Concrete paving machine operators move levers and
turn handwheel sto lower an attachment that spreads, vibrates, and
levels wet concrete within forms. They must observe the surface
of concreteto identify low spotsinto which workers must add con-
crete. They use other attachments to the machine to smooth the
surface of the concrete, spray on a curing compound, and cut ex-
pansion joints. Tamping equipment oper ator s operate tamping ma-
chines that compact earth and other fill materials for roadbeds.
They also may operate machines with interchangeable hammersto
cut or break up old pavement and drive guardrail posts into the
earth.

Pile driver operators operate pile drivers—large machines
mounted on skids, barges, or cranes, which hammer pilesinto the
ground. Pilesarelong heavy beams of wood or steel that aredriven

Air hammer operatorsuse machineswith interchangeable hammers
to cut or break up old pavement.

into the ground to support retaining walls, bulkheads, bridges, piers,
or building foundations. Some pile driver operators work on off-
shore ail rigs. Pile driver operators move hand and foot levers
and turn valves to activate, position, and control the pile-driving
equipment.

Working Conditions

Many construction equipment operators work outdoors, in nearly
every type of climate and weather condition. Some machines, in-
cluding bulldozers, scrapers, and especially tampers and pile driv-
ers, are noisy and shake or jolt the operator. Operating heavy
construction equipment can be dangerous. As with most machin-
ery, accidentsgenerally can be avoided by observing proper operat-
ing procedures and safety practices. Construction equipment
operators can expect to be cold in the winter and hot in the summer,
and often get dirty, greasy, muddy, or dusty.

Operators may haveirregular hours because work on some con-
struction projects continues around the clock. Some operatorswork
in remote locations on large construction projects, such as high-
ways and dams, or in factory or mining operations.

Employment

Construction equipment operators held about 416,000 jobsin 2000.
Jobs were found in every section of the country and were distrib-
uted among various types of operators as follows:
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Operating engineers and other construction equipment

(o]01C - (o] =TT 357,000
Paving, surfacing, and tamping equipment operators ................. 55,000
Pile-driver OPErators .........coeereirerereseneeesesee e 4,400

About 3 out of every 5 construction equipment operatorsworked
in the construction industry. Many equipment operatorsworked in
heavy construction, building highways, bridges, or railroads. About
81,000 of all construction equipment operatorsworked in State and
local government. Others—mostly grader, bulldozer, and scraper
operators—worked in mining. Some also worked in manufactur-
ing and for utility companies. About 1 in 20 construction equip-
ment operators were self-employed.

Training, Other Qualifications, and Advancement
Construction equipment operators usually learn their skills on the
job. However, itisgenerally accepted that formal training provides
more comprehensive skills. Some construction equipment opera-
tors train in formal 3-year operating engineer apprenticeship pro-
grams administered by union-management committees of the
International Union of Operating Engineers and the Associated
Genera Contractorsof America. Because apprenticeslearnto oper-
ate awider variety of machines than do other beginners, they usu-
ally have better job opportunities. Apprenticeship programsconsist
of at least 3 years, or 6,000 hours, of on-the-job training and 144
hours ayear of related classroom instruction.

Employers of construction equipment operatorsgenerally prefer
to hire high school graduates, although some employers may train
persons having less education to operate some types of equipment.
The more technologically advanced construction equipment has
computerized controls and improved hydraulics and electronics,
requiring more skill to operate than previously was necessary. Oper-
ators of such equipment may need more training and some under-
standing of electronics. Mechanical aptitude and high school
training in automobile mechanics are helpful because workers may
perform some maintenance on their machines. Also, high school
courses in science and mechanical drawing are useful. Experience
operating related mobile equipment, such asfarm tractors or heavy
equipment, in the Armed Forces or elsewhereis an asset.

Private vocational schools offer instruction in the operation of
certain types of construction equipment. Completion of such apro-
gram may help a person get ajob as atrainee or apprentice. How-
ever, persons considering such training should check the reputation
of the school among employersin the area.

Beginning construction equi pment operators handl e light equip-
ment under the guidance of an experienced operator. Later, they
may operate heavier equipment such asbulldozersand cranes. Oper-
ators need to be in good physical condition and have a good sense
of balance, the ability to judge distance, and eye-hand-foot coordi-
nation. Some operator positionsrequirethe ability towork at heights.

Job Outlook

Job opportunitiesfor construction equipment operators are expected
to be good through 2010—due, in part, to the shortage of adequate
training programs. In addition, many potential workers may pre-
fer work that isless strenuous and has more comfortable working
conditions. Well-trained workers will have especially favorable
opportunities.

Employment of construction equipment operatorsis expected to
increase more slowly than the average for all occupations through
the year 2010 because equipment improvements are expected to
continue to raise worker productivity and to moderate demand for
skilled construction equipment operators. Employment isexpected
to increase as popul ation and business growth create aneed for new
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houses, industrial facilities, schools, hospitals, offices, and other
structures. Also stimulating demand isthe expected growth in high-
way, bridge, and street construction. Bridge construction isexpected
to grow the fastest, due to the need to repair or replace structures
before they become unsafe. Poor highway conditionsalso will spur
demand for highway maintenance and repair. In the last severa
years, Congress has passed substantial public works bills designed
to provide money for such construction projects, including mass
transit systems. In addition to employment growth in this occupa-
tion, many job openings will arise because of the need to replace
experienced workers who transfer to other occupations or leave the
labor force.

Employment of construction equipment operatorsis sensitiveto
fluctuations in the economy. Workers may experience periods of
unemployment when the level of construction activity falls.

Earnings

Earnings for construction equipment operators vary. In 2000, me-
dian hourly earnings of operating engineers and other construction
equipment operators were $15.99. The middle 50 percent earned
between $12.21 and $21.68. The lowest 10 percent earned less
than $10.00, and the highest 10 percent earned more than $27.29.
Median hourly earningsin theindustriesemploying thelargest num-
bers of operating engineersin 2000 were;

Highway and Street CONStruCtion ...........ccvvevveveereeesereeeseseenens $18.68
Miscellaneous special trade Contractors ...........cceeevveeeeeervereenenn 16.68
Heavy construction, except highway ...........cccvcerrvrerneniecnenne. 16.63
(oo o [0 V7= 101011 0| 13.95
SEALE GOVEINIMENL ...oviiieiiiiieie ettt nes 12.83

Median hourly earnings of paving, surfacing, and tamping equip-
ment operatorswere $12.88 in 2000. The middle 50 percent earned
between $10.04 and $17.57. Thelowest 10 percent earned lessthan
$8.51, and the highest 10 percent earned more than $23.57. Median
hourly earnings in the industries employing the largest numbers of
paving, surfacing, and tamping eguipment operators in 2000 were:

Highway and Street CONStruCtion ...........ccuevvvevrereeesereeeseseeeens $13.45
CONCIELE WOTK ....cvviiiiciee et 12.91
(oo o [0 V7= 101011 0| 1257

In 2000, median hourly earnings of pile driver operators were
$19.85. The middle 50 percent earned between $13.36 and $26.03.
The lowest 10 percent earned less than $10.99, and the highest 10
percent earned more than $31.04.

Pay scales generaly are higher in metropolitan areas. Annual
earnings of some workers may be lower than hourly rates would
indicate because worktime may be limited by bad weather.

Related Occupations

Other workers who operate heavy mechanical equipment include
bus drivers; truck drivers and driver/sales workers; farmers, ranch-
ers, and agricultural managers; agricultural workers; and forest,
conservation, and logging workers.

Sour ces of Additional Information

For further information about apprenticeships or work opportuni-
tiesfor construction equipment operators, contact alocal of the In-
ternational Union of Operating Engineers, a local apprenticeship
committee, or the nearest office of the State apprenticeship agency
or employment service. For general information about the work of
construction equipment operators, contact:

> National Center for Construction Education and Research, University
of Florida, PO. Box 141104, Gainesville, FL 32614-1104. Internet:
http://www.nccer.org



> Associated General Contractors of America, 333 John Carlyle St., Suite
200, Alexandria, VA 22314. Internet: http://www.agc.org

> International Union of Operating Engineers, 1125 17th St. NW., Wash-
ington, DC 20036. Internet: http://www.iuoe.org

|
Construction Laborers

(O*NET 47-2061.00)

Significant Points
e Job opportunities should be good.

e Thework can be physically demanding and sometimes
dangerous.

e Most construction laborers learn through informal on-
the-job training; some complete formal apprenticeship
programs.

Nature of the Work

Construction laborers perform awide range of physically demand-
ing tasks involving building and highway construction, tunnel
and shaft excavation, hazardous waste removal, and demolition.
Although the term “laborer” implies work that requires relatively
low skill or training, many tasks that these workers perform require
afairly high level of training and experience. Construction labor-
ers clean and prepare construction sites to eliminate possible haz-
ards, dig trenches, mix and place concrete, and set bracesto support
the sides of excavations. They load, unload, identify, and distribute
building materials to the appropriate location according to project
plans and specifications on building construction projects. They
also tend machines; for example, they may mix concrete using a
portable mixer or tend a machine that pumps concrete, grout, ce-
ment, sand, plaster, or stucco through a spray gun for application to
ceillingsandwalls. Construction laborers may sometimes hel p other
craft workers including carpenters, plasterers, and masons.

At heavy and highway construction sites, construction laborers
clear and prepare highway work zones and rights of way; install
traffic barricades, cones, and markers; and control traffic passing
near, in, and around work zones. They aso install sewer, water,
and storm drain pipes, build manholes, and lay cement and asphalt
on roads.

At hazardous waste removal sites, construction laborers prepare
the site and safely remove asbestos, lead, radioactive waste, and
other hazardous materials. They operate, read, and maintain air
monitoring and other sampling devices in confined and/or hazard-
ous environments. They also safely sample, identify, handle, pack,
and transport hazardous and/or radioactive materials and clean and
decontaminate equipment, buildings, and enclosed structures. Other
highly specialized tasksinclude operating laser guidance equipment
to place pipes, operating air and pneumatic drills, and transporting
and setting explosives for tunnel, shaft, and road construction.

Construction laborers operate a variety of equipment including
pavement breakers; jackhammers; earth tampers; concrete, mortar,
and plaster mixers; e ectric and hydraulic boring machines; torches,
small mechanical hoists; laser beam equipment; and surveying and
measuring equipment. They operate pipe-laying machinery and use
computers and other high-tech input devicesto control robotic pipe
cuttersand cleaners. To perform their jobs effectively, construction
laborers must be familiar with the duties of other craft workers and
with the materials, tools, and machinery they use.

Construction laborers often work as part of a team with other
skilled craft workers, jointly carrying out assigned construction tasks.

Construction laborers do much of the physically demanding labor
at construction sites.

At other times, construction laborers may work alone, reading and
interpreting instructions, plans, and specifications with little or no
supervision.

While most construction laborers tend to specialize in atype of
construction such as highway or tunnel construction, they are skilled
generalists who perform many different tasks during al stages of
construction. However, construction laborers who work in under-
ground construction (such asin tunnels) or in demolition are more
likely to specializein only those areas.

Working Conditions
Most laborers do physically demanding work. They may lift and
carry heavy objects, and stoop, kneel, crouch, or crawl in awkward
positions. Some work at great heights, or outdoorsin all weather
conditions. Some jobs expose workers to harmful materials or
chemicals, fumes, odors, loud noise, or dangerous machinery. To
avoid injury, workers in these jobs wear safety clothing, such as
gloves, hard hats, protective chemical suits, and devices to protect
their eyes, respiratory system, or hearing. Whileworking in under-
ground construction, construction laborers must be especially alert
to safely follow procedures and must deal with avariety of hazards.
Construction laborers generally work 8-hour shifts, athough
longer shiftsalso are common. They may work only during certain
seasons, when the weather permits construction activity.

Employment

Construction laborersheld about 791,000 jobsin 2000. They worked
throughout the country but, like the general population, are concen-
trated in metropolitan areas. Almost all construction laborerswork
in the construction industry and almost 38 percent work for special
trade contractors. Only about 8 percent worked part time in 2000.

Training, Other Qualifications, and Advancement

For some construction laborer jobs, employers hire people without
experience or specific training in the occupation. However, the
work requires more strength and stamina than most occupations, as
well asabasic education. Basic literacy isamust if aworker isto
read and comprehend warning signs and labels and understand in-
structions and specifications.

Most construction laborerslearn their skillsinformally, observ-
ing and learning from experienced workers. Individualswho learn
the trade on the job usually start as helpers. These workers per-
form routine tasks, such as cleaning and preparing the work-
site and unloading materials. When the opportunity arises, they
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learn how to do more difficult tasks, such as operating tools and
equipment, from experienced craft workers. Becoming a fully
skilled construction laborer by training on the job normally takes
longer than the 2 to 4 years required to complete an apprentice-
ship program.

Formal apprenticeship programs provide more thorough prepa-
ration for jobs as construction laborers than does on-the-job train-
ing. Local apprenticeship programs are operated under guidelines
established by the Laborers-Associated General Contractors of
America Education and Training Fund. These programs typicaly
require at least 4,000 hours of supervised on-the-job training and
approximately 400 hours of classroom training. Depending on the
availability of work and on local training schedules, it can take an
individual from 2 to 4 yearsto complete the apprenticeship. A core
curriculum consisting of basic construction skills such as blueprint
reading, the correct use of tools and equipment, and knowledge of
safety procedures comprises the first 200 hours. The remainder of
the curriculum consists of specialized skills training in three of the
largest segments of the construction industry: building construc-
tion, heavy/highway construction, and environmental remediation
(cleaning up debris, landscaping, and restoring the environment to
itsoriginal state). Workerswho use dangerous equipment or handle
toxic chemicalsusually receive specialized training in saf ety aware-
ness and procedures. Apprentices must complete at least 144 hours
of classroom work each year.

Most apprenticeship programs require workers to be at least 18
years old (17 years of age or older in the case of some school-to-
work and career preparation programs) and physically able to per-
formthework. Many apprenticeship programsrequire ahigh school
diploma or equivalent. High school and junior college coursesin
science, physics, chemistry, and mathematics are helpful. Voca-
tional classes in welding, construction, and other general building
skills can give anyone wishing to become a construction laborer a
significant head start.

Experience is helpful but usually is not necessary to obtain a
job. Relevant work experience that provides construction-related
job skills can often reduce or eliminate a wide range of training
and apprenticeship requirements. Finally, most apprenticeship pro-
grams, local unions, and employers look very favorably on mili-
tary service and/or service in the Job Corps, as veterans and Job
Corpsgraduates have already demonstrated a high level of respon-
sibility and reliability and may have gained many valuable job
skills.

Construction laborers need good manual dexterity, hand-eye
coordination, and balance. They also need the ability to read
and comprehend all warning signs and labels on a construction
site and the reading skills sufficient to understand and inter-
pret plans, drawings, and written instructions and specifications.
They should be capable of working as a member of a team and
have basic problem-solving and math skills. Employers want
workers who are hard-working, reliable, and diligent about being
on time. Additionally, construction laborers who wish to work
in environmental remediation must pass a physical test that mea-
sures the ability to wear a respirator. Computer skills also are
important as construction becomes increasingly mechanized and
computerized.

Experience in many construction laborer jobs may alow some
workers to advance to positions such as supervisor or construction
superintendent. A few become independent contractors.

Job Outlook
Job opportunitiesfor construction laborers are expected to be good
due to the numerous openings arising each year from laborers who
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leavethe occupation. Inaddition, many potential workersmay prefer
work that isless strenuous and has more comfortable working con-
ditions. Employment of construction laborersis expected to grow
about as fast as the average for al occupations through the year
2010. Opportunitieswill be best for well-trained workers who are
willing to relocate to different worksites.

Growth of construction laborer employment will be spurred by
continuing emphasis on environmental remediation and on rebuild-
ing infrastructure—roads, airports, bridges, tunnels, and commu-
nications facilities, for example. However, employment growth
will be adversely affected by automation as somejobs are replaced
by new machines and equipment that improve productivity and
quality.

Employment of construction laborers, like that of many other
construction workers, can be variable or intermittent dueto thelim-
ited duration of construction projects and the cyclical nature of the
construction industry. During economic downturns, job openings
for construction laborers decrease as the level of construction ac-
tivity declines.

Earnings

Median hourly earnings of construction laborers in 2000 were
$11.15. The middle 50 percent earned between $8.79 and $16.23.
The lowest 10 percent earned less than $7.22 and the highest 10
percent earned more than $21.88. Median hourly earnings in the
largest industries employing construction laborers in 2000 were as
follows:

Nonresidential building CONSLIUCLION .......ccccvveveerecerecnee, $11.85
Miscellaneous special trade contractors .........cccceveeveeererieeneene 11.71
CONCIELE WOTK ....vveveieieiisieeeie et sae e sae e nennens 11.27
Heavy construction, except highway ...........cccvcerrereicneneenenne. 10.90
Residential building construction ...........c.coeeevveneineneieneneenns 10.62

Earningsfor construction |aborers can be reduced by poor weather
or by downturnsin construction activity, which sometimesresult in
layoffs.

Apprentices or helpers usually start at about 50 percent of the
wage rate paid to experienced workers. Pay increases as appren-
tices gain experience and learn new skills.

Almost 1 in 5 construction laborers are members of a union.
Many belong to the Laborers' International Union of North America.

Related Occupations

The work of construction laborersis closely related to other con-
struction occupations. Other workerswho perform similar physi-
cal work include persons in material moving occupations; forest,
conservation, and logging workers; and grounds maintenance
workers.

Sources of Additional Information
For information about jobs as construction laborers, contact local
building or construction contractors, local joint labor-management
apprenticeship committees, apprenticeship agencies, or the local
office of your State Employment Service.

For general information about the work of construction labor-
ers, contact:
> Laborers International Union of North America, 905 16th St. NW.,
Washington, DC 20006. Internet: http://www.liuna.org
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Drywall Installers, Ceiling Tile

Installers, and Tapers
(O*NET 47-2081.01, 47-2081.02, 47-2082.00)

Significant Points

e Most workers learn the trade on the job, either by
working as helpers or through a formal apprenticeship.

e Job prospects are expected to be excellent.

¢ Inclement weather seldom interrupts work, but workers
may be idled when downturns in the economy slow
new construction activity.

Nature of the Work

Drywall consists of athin layer of gypsum between two layers of
heavy paper. It is used for walls and ceilings in most buildings
today becauseit is both faster and cheaper to install than plaster.

Therearetwo kinds of drywall workers—installers and tapers—
although many workers do both types of work. Installers, also
called applicators, fasten drywall panels to the inside framework
of residential houses and other buildings. Tapers, or finishers, pre-
pare these panels for painting by taping and finishing joints and
imperfections.

Because drywall panels are manufactured in standard sizes—
usually 4 feet by 8 or 12 feet—drywall installers must measure, cut,
and fit some pieces around doors and windows. They also saw or
cut holesin panelsfor electrical outlets, air-conditioning units, and
plumbing. After making these alterations, installers may glue, nail,
or screw the wallboard panels to the wood or metal framework.
Because drywall is heavy and cumbersome, a helper generaly as-
siststheinstaller in positioning and securing the panel. A lift often
is used when placing ceiling panels.

After the drywall is installed, tapers fill joints between panels
with ajoint compound. Using thewide, flat tip of a special trowel,
they spread the compound into and along each side of thejoint with
brush-like strokes. They immediately use the trowel to press a pa-
per tape—used to reinforcethe drywall and to hideimperfections—
into the wet compound and to smooth away excess material. Nail
and screw depressions also are covered with this compound, as are
imperfections caused by the installation of air-conditioning vents
and other fixtures. On largecommercial projects, finishersmay use
automatic taping tools that apply the joint compound and tape in
one step. Tapers apply second and third coats of the compound,
sanding the treated areas after each coat to make them as smooth as
the rest of the wall surface. This results in a very smooth and al-
most perfect surface. Some tapers apply textured surfacesto walls
and ceilings with trowels, brushes, or spray guns.

Ceiling tileinstallers, or acoustical carpenters, apply or mount
acoustical tilesor blocks, strips, or sheets of shock-absorbing mate-
rialsto ceilings and walls of buildingsto reduce reflection of sound
or to decorate rooms. First, they measure and mark the surface
according to blueprints and drawings. Then, they nail or screw
moldingsto the wall to support and seal the joint between the ceil-
ingtileand thewall. Finally, they mount thetile, either by applying
a cement adhesive to the back of the tile and then pressing the tile
into place or by nailing, screwing, stapling, or wire-tying the lath
directly to the structural framework.

Alsoincluded inthisoccupation arelathers. Lathersfasten metal
or rockboard lath to walls, ceilings, and partitions of buildings. Lath
formsthe support base for plaster, fireproofing, or acoustical materi-
als. Atonetime, lath was made of wooden strips. Now, latherswork
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Drywall installers patch drywall prior to sanding and painting.

mostly with wire, metal mesh, or rockboard lath. Metdl lath is used
where the plaster application will be exposed to weather or water or
for curved or irregular surfaces for which drywall is not a practical
material. Using hand tools and portable power toals, lathers nail,
screw, staple, or wire-tiethelath directly to the structural framework.

Working Conditions

Asin many other construction trades, thiswork sometimesis strenu-
ous. Drywall installers, ceilingtileinstallers, and tapers spend most
of theday ontheir feet, either standing, bending, or kneeling. Some
tapers use stilts to tape and finish ceiling and angle joints. Install-
ers have to lift and maneuver heavy panels. Hazards include falls
from ladders and scaffolds and injuries from power tools and from
working with sharp materials. Because sanding a joint compound
to asmooth finish creates agreat deal of dust, some finishers wear
masks for protection.

Employment

Drywall installers, ceiling tile installers, and tapers held about
188,000 jobsin 2000. Most worked for contractors speciaizing in
drywall and ceiling tile installation; others worked for contractors
doing many kinds of construction. About 38,000 were self-em-
ployed independent contractors.

Most installers and tapers are employed in populous areas. In
other areas, where there may not be enough work to keep adrywall
or aceiling tileinstaller employed full time, carpenters and painters
usually do the work.
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Training, Other Qualifications, and Advancement

Most drywall instalers, ceiling tile installers, and tapers start as
helpers and learn their skills on the job. Installer helpers start by
carrying materials, lifting and holding panels, and cleaning up debris.
Within a few weeks, they learn to measure, cut, and install materi-
als. Eventually, they becomefully experienced workers. Taper ap-
prentices begin by taping joints and touching up nail holes, scrapes,
and other imperfections. They soon learn to install corner guards
and to conceal openings around pipes. At the end of their training,
drywall instalers, ceiling tileinstallers, and taperslearn to estimate
the cost of installing and finishing drywall.

Some drywall installers, ceiling tile installers, and tapers learn
their trade in an apprenticeship program. The United Brotherhood
of Carpenters and Joiners of America, in cooperation with local
contractors, administers an apprenticeship program in both drywall
installation and finishing and acoustical carpentry. Apprenticeship
programs consist of at least 3 years, or 6,000
hours, of on-the-job training and 144 hours a year of related class-
room instruction. In addition, local affiliates of the Associated
Builders and Contractors and the National Association of Home
Builders conduct training programs for nonunion workers. TheIn-
ternational Brotherhood of Painters and Allied Trades conducts an
apprenticeship program in drywall finishing that lasts 2 to 3 years.

Employers prefer high school graduates who are in good physi-
cal condition, but they frequently hire applicants with less educa-
tion. High school or vocational school coursesin carpentry provide
ahelpful background for drywall work. Regardless of educational
background, installers must be good at simple arithmetic. Other
useful high school coursesinclude English, wood shop, metal shop,
blueprint reading, and mechanical drawing.

Drywall installers, ceiling tile installers, and tapers with a few
years experience and with leadership ability may become supervi-
sors. Some workers start their own contracting businesses.

Job Outlook

Job opportunities for drywall installers, ceiling tile installers, and
tapers are expected to be excellent through 2010, partly due to a
shortage of adequate training programs. |n addition, many poten-
tial workers may prefer work that is less strenuous and has more
comfortable working conditions. Well-trained workers will have
especially favorable opportunities.

Employment is expected to grow more slowly than the average
for all occupations over the 2000-10 period, reflecting increasesin
new construction and remodeling. In addition to traditiona inte-
rior work, the growing acceptance of insulated exterior wall sys-
tems will provide additional jobs for drywall workers.

In addition to those resulting from job growth, many jobs will
open up each year because of the need to replace workerswho trans-
fer to other occupations or leave the labor force. Because of their
relatively weak attachment to the occupation, many drywall install-
ers, ceiling tile installers, and tapers with limited skills leave the
occupation when they find that they dislike the work or fail to find
steady employment.

Despite the growing use of exterior panels, most drywall instal-
lation and finishing is done indoors. Therefore, drywall workers
loselessworktime because of inclement weather than do some other
construction workers. Nevertheless, they may be unemployed be-
tween construction projects and during downturns in construction
activity.

Earnings

In 2000, the median hourly earnings of drywall and ceiling tile in-
stallerswere $15.80. The middle 50 percent earned between $12.27
and $20.81. Thelowest 10 percent earned less than $9.68, and the
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highest 10 percent earned more than $26.86. The median hourly
earningsin thelargest industries employing drywall and ceiling tile
installersin 2000 were:

Nonresidential building CONSLIUCLION ......cccccvvevieerercireeeene
Residential building construction ......... 15.96
Masonry, stonework, and plastering

In 2000, the median hourly earnings of taperswere $17.81. The
middle 50 percent earned between $13.99 and $23.34. The lowest
10 percent earned | essthan $11.06, and the highest 10 percent earned
more than $27.62. The median hourly earnings of tapersin 2000in
masonry, stonework, and plastering were $17.67.

Trainees usually started at about half the rate paid to experi-
enced workers, and received wage increases as they became more
highly skilled.

Some contractors pay these workers according to the number of
panels they install or finish per day; others pay an hourly rate. A
40-hour week is standard, but the workweek may sometimes be
longer. Workerswho are paid hourly ratesreceive premium pay for
overtime.

Related Occupations

Drywall installers, ceilingtileinstallers, and tapers combine strength
and dexterity with precision and accuracy to make materialsfit ac-
cording to a plan. Other occupations that require similar abilities
include carpenters; carpet, floor, and tile installers and finishers;
insulation workers; and plasterers and stucco masons.

Sour ces of Additional Information

For information about work opportunities in drywall application
and finishing and ceiling tile installation, contact local drywall
installation and ceiling tile installation contractors, a local of the
unions previously mentioned, alocal joint union-management ap-
prenticeship committee, a State or local chapter of the Associated
Builders and Contractors, or the nearest office of the State employ-
ment service or apprenticeship agency.

For detailsabout job qualifications and training programsin dry-
wall application and finishing and ceiling tile installation, write to:
» Associated Builders and Contractors, Inc., 1300 N. 17th St., Arlington,
VA 22209. Internet: http://www.abc.org
> National Association of Home Builders, 1201 15th St. NW., Washing-
ton, DC 20005. Internet: http://www.nahb.com
> International Brotherhood of Paintersand Allied Trades, 1750 New York
Ave. NW., Washington, DC 20006. Internet: http://www.ibpat.org
> United Brotherhood of Carpenters and Joiners of America, 101 Consti-
tution Ave. NW., Washington, DC 20001.
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Electricians

(O*NET 47-2111.00)

Significant Points

¢ Job opportunities are expected to be excellent for
qualified electricians.

e Most electricians acquire their skills by completing a
formal 4- or 5-year apprenticeship program.

e  About one-third of all electricians work in industries
other than construction.

Natur e of the Work
Electricity isessential for light, power, air conditioning, and refrig-
eration. Electricians install, connect, test, and maintain electrical



systems for avariety of purposes, including climate control, secu-
rity, and communications. They also may install and maintain the
electronic controlsfor machinesin businessand industry. Although
most electricians specialize in either construction or maintenance,
agrowing number do baoth.

Electricians work with blueprints when they install electrical
systems in factories, office buildings, homes, and other structures.
Blueprints indicate the locations of circuits, outlets, load centers,
panel boards, and other equipment. Electricians must follow the
National Electric Code and comply with State and local building
codeswhen they install these systems. In factoriesand offices, they
first place conduit (pipe or tubing) inside designated partitions, walls,
or other concealed areas. They also fasten to the wall small metal
or plastic boxesthat will house electrical switchesand outlets. They
then pull insulated wires or cables through the conduit to complete
circuits between these boxes. In lighter construction, such as resi-
dential, plastic-covered wire usually is used instead of conduit.

Regardless of the type of wire used, electricians connect it to
circuit breakers, transformers, or other components. They join the
wires in boxes with various specialy designed connectors. After
they finish the wiring, they use testing equipment, such as ohm-
meters, voltmeters, and oscilloscopes, to check the circuits for
proper connections, ensuring electrical compatibility and safety of
components.

In addition to wiring a building’s electrical system, electricians
may install coaxial or fiber optic cablefor computersand other tele-
communications equipment. A growing number of electriciansin-
stall tel ephone systems, computer wiring and equi pment, street lights,
intercom systems, and fire alarm and security systems. They also
may connect motors to electrical power and install electronic con-
trols for industrial equipment.

Maintenance work varies greatly, depending on where the elec-
tricianisemployed. Electricianswho specializein residential work
may rewire a home and replace an old fuse box with a new circuit
breaker to accommodate additional appliances. Thosewhowork in
largefactoriesmay repair motors, transformers, generators, and elec-
tronic controllers on machine tools and industrial robots. Thosein
office buildings and small plants may repair all types of electrical
equipment.

Maintenance electricians spend much of their time in preven-
tive maintenance. They periodically inspect equipment, and lo-
cate and correct problems before breakdowns occur. Electricians
may also advise management on whether continued operation of
equipment could be hazardous. When needed, they install new
electrical equipment. When breakdowns occur, they must make

Electricians lay out conduit for electric wires.

the necessary repairs as quickly as possible in order to minimize
inconvenience. Electriciansmay replaceitemssuch ascircuit break-
ers, fuses, switches, electrical and electronic components, or wire.
When working with complex electronic devices, they may work
with engineers, engineering technicians, or industrial machinery
installation, repair, and maintenance workers. (For information
about each of these occupations, see the statements located else-
where in the Handbook.)

Electricians use handtools such as screwdrivers, pliers, knives,
and hacksaws. They aso use power tools and testing equipment
such as oscilloscopes, anmeters, and test lamps.

Working Conditions

Electricians' work is sometimes strenuous. They may stand for
long periods and frequently work on ladders and scaffolds. Their
working environment varies, depending on the type of job. Some
may work in dusty, dirty, hot, or wet conditions, or in confined ar-
eas, ditches, or other uncomfortable places. Electriciansrisk injury
from electrical shock, falls, and cuts; to avoid injuries, they must
follow strict safety procedures. Some electriciansmay havetotravel
to jobsites, which may be up to 100 miles away.

Most el ectricians work a standard 40-hour week, although over-
timemay berequired. Thosein maintenancework may work nights
or weekends, and be on call. Companies that operate 24 hours a
day may employ three shifts of electricians.

Employment
Electricians held about 698,000 jobs in 2000. About two-thirds
were employed inthe constructionindustry. About one-third worked
as maintenance electricians and were employed outside the con-
struction industry. In addition, about 8 percent of electricians were
self-employed.

Because of the widespread need for electrical services, jobs for
electricians are found in al parts of the country.

Training, Other Qualifications, and Advancement

Most people learn the electrical trade by completing a4- or 5-year
apprenticeship program. Apprenticeship gives trainees a thorough
knowledge of all aspects of the trade and generally improves their
ability tofind ajob. Although moreelectriciansaretrained through
apprenticeship than are workers in other construction trades, some
still learn their skillsinformally, on the job.

Apprenticeship programs may be sponsored by joint training
committees made up of local unions of the International Brother-
hood of Electrical Workers and local chapters of the National Elec-
trical Contractors Association; company management committees
of individual electrical contracting companies; or by local chapters
of the Associated Builders and Contractors and the Independent
Electrical Contractors Association. Training also may be provided
by company management committees of individual electrical con-
tracting companies and by local chapters of the Associated Build-
ers and Contractors and the Independent Electrical Contractors.
Because of the comprehensive training received, those who com-
plete apprenticeship programs qualify to do both maintenance and
construction work.

The typical large apprenticeship program provides at least 144
hours of classroom instruction each year, and 8,000 hours of on-
the-job training over the course of the apprenticeship. In the class-
room, apprentices learn blueprint reading, electrical theory,
electronics, mathematics, electrical code requirements, and safety
and first aid practices. They aso may receive specialized training
in welding, communications, fire alarm systems, and cranes and
elevators. Onthejob, under the supervision of experienced electri-
cians, apprentices must demonstrate mastery of the electrician’s
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work. At first, they drill holes, set anchors, and set up conduit.
Later, they measure, fabricate, and install conduit, aswell asinstall,
connect, and test wiring, outlets, and switches. They also learn to
set up and draw diagrams for entire electrical systems.

Those who do not enter a formal apprenticeship program can
begin to learn the trade informally by working as hel pers for expe-
rienced electricians. Whilelearningtoinstall conduit, connect wires,
and test circuits, helpers also learn safety practices. Many helpers
supplement this training with trade school or correspondence
COUrses.

Regardless of how onelearnsthetrade, previoustrainingisvery
helpful. High school courses in mathematics, electricity, electron-
ics, mechanical drawing, science, and shop provide a good back-
ground. Specia training offered in the Armed Forces and by
postsecondary technical schools also is beneficial. All applicants
should bein good health and have at |east average physical strength.
Agility and dexterity also areimportant. Good color visionisneeded
because workers must frequently identify electrical wires by color.

Most apprenticeship sponsors require applicants for apprentice
positionsto be at least 18 years old and have a high school diploma
or its equivaent. For those interested in becoming maintenance
electricians, a background in electronics is increasingly important
because of the growing use of complex electronic controls on manu-
facturing equipment.

Most locdlitiesrequire electriciansto belicensed. Althoughlicen-
sing requirements vary from areato area, electricians usually must
pass an examination that tests their knowledge of electrical theory,
the National Electrical Code, and local electric and building codes.

Electricians periodically take courses offered by their employer
or union to keep abreast of changesin the National Electrical Code,
materials, or methods of installation.

Experienced el ectricians can become supervisors and then super-
intendents. Those with sufficient capital and management skills
may start their own contracting business, although this may require
an electrical contractor’s license.

Job Outlook

Job opportunities for skilled electricians are expected to be excel-
lent, largely due to the numerous openings arising each year from
experienced electricianswho |eave the occupation. In addition, many
potential workers may prefer work that is less strenuous and has
more comfortable working conditions. Well-trained workers will
have especially favorable opportunities.

Employment of electriciansis expected to increase about as fast
as the average for al occupations through the year 2010. As the
population and economy grow, more electricians will be needed to
install and maintain electrical devices and wiring in homes, facto-
ries, offices, and other structures. New technol ogiesal so are expected
to continue to stimulate the demand for these workers. Increas-
ingly, buildings will be prewired during construction to accommo-
date use of computers and telecommunications equipment. More
factorieswill be using robots and automated manufacturing systems.
Installation of this equipment, which is expected to increase, should
also stimulate demand for electricians. Additional jobswill be cre-
ated by rehabilitation and retrofitting of existing structures.

In addition to jobs created by increased demand for electrical
work, many openingswill occur each year aselectricianstransfer to
other occupations, retire, or leave the labor force for other reasons.
Because of their lengthy training and relatively high earnings, a
smaller proportion of electricians than of other craftworkers leave
their occupation each year. The number of retirementsis expected
to rise, however, as more electricians reach retirement age.

Employment of construction el ectricians, likethat of many other
construction workers, is sensitive to changesin the economy. This
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results from the limited duration of construction projects and the
cyclical nature of the construction industry. During economic down-
turns, job openings for electricians are reduced as the level of con-
struction activity declines. Apprenticeship opportunities also are
less plentiful during these periods.

Although employment of maintenanceelectriciansissteadier than
that of construction electricians, those working in the automotive
and other manufacturing industries that are sensitive to cyclical
swings in the economy may be laid off during recessions. Also,
effortsto reduce operating costs and increase productivity, through
theincreased use of contracting out for electrical services, may limit
opportunitiesfor maintenance el ectriciansin many industries. How-
ever, this should be partially offset by increased demand by electri-
cal contracting firms.

Job opportunities for electricians also vary by area. Employ-
ment opportunities follow the movement of people and businesses
among States and local areas, and reflect differencesin local eco-
nomic conditions. The number of job opportunitiesin agiven year
may fluctuate widely from areato area.

Earnings

In 2000, median hourly earnings of electricians were $19.29. The
middle 50 percent earned between $14.49 and $25.41. The lowest
10 percent earned | essthan $11.31, and the highest 10 percent earned
more than $31.71. Median hourly earnings in the industries
employing the largest numbers of electricians in 2000 are shown
below:

Motor vehiclesand equipment ...........coevvereirereieneneeese e
Local government ........cocceveevveervrennnns
Electrical WOrK ........ccoeeiniieeiininiene
Heavy construction, except highway
Plumbing, heating, and air-conditioning ...........cccceevveeeeeerereenenn. 17.26

Depending on experience, apprentices usualy start at between
30 and 50 percent of the rate paid to experienced electricians. As
they become more skilled, they receive periodic increases through-
out the course of the apprenticeship program. Many employersalso
provide training opportunities for experienced electricians to im-
prove their skills.

Many construction el ectricians are members of the International
Brotherhood of Electrical Workers. Among unionsorganizing main-
tenance electricians are the International Brotherhood of Electrical
Workers; the International Union of Electronic, Electrical, Salaried,
Machine, and Furniture Workers; the International Association of
Machinistsand Aerospace Workers; the International Union, United
Automobile, Aircraft and Agricultural Implement Workers of
America; and the United Steelworkers of America

Related Occupations

To install and maintain electrical systems, electricians combine
manual skill and knowledge of electrical materials and concepts.
Workersin other occupationsinvolving similar skillsinclude heat-
ing, air-conditioning, and refrigeration mechanicsand installers; line
installers and repairers; electrical and electronics installers and re-
pairers; el ectronic home entertainment equipment installers and re-
pairers; and elevator installers and repairers.

Sour ces of Additional Information

For details about apprenticeships or other work opportunities in
this trade, contact the offices of the State employment service, the
State apprenticeship agency, local electrical contractors or firms
that employ maintenance electricians, or local union-management
el ectrician apprenticeship committees. Thisinformation may also
be available from local chapters of the Independent Electrical



Contractors, Inc.; the National Electrical Contractors Association;

the Home Builders Ingtitute; the Associated Builders and Contrac-

tors; and the International Brotherhood of Electrical Workers.
For general information about the work of electricians, contact:

> Independent Electrical Contractors, Inc., 2010-A Eisenhower Ave., Al-

exandria, VA 22314. Internet: http://www.ieci.org

> National Electrical Contractors Association (NECA), 3 Metro Center,

Suite 1100, Bethesda, MD 20814. Internet: http://www.necanet.org

> International Brotherhood of Electrical Workers (IBEW), 1125 15th St.

NW., Washington, DC 20005. Internet: http://www.ibew.org

» Associated Builders and Contractors, 1300 N. 17th St., Arlington, VA

22209. Internet: http://www.abc.org

> Nationa Association of Home Builders, 1201 15th St. NW., Washing-

ton, DC 20005. Internet: http://www.nahb.org
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Elevator Installers and Repairers

(O*NET 47-4021.00)

Significant Points

e Workers |learn the trade through 4 to 5 years of on-the-
job training and classroom instruction.

e Elevator installers and repairers have one of the
highest rates of union membership.

e Job opportunities are expected to be limited in this
small occupation; prospects should be best for those
with postsecondary education in electronics.

Natur e of the Work

Elevator installers and repairers—al so called elevator constructors
or elevator mechanics—assemble, install, and replace elevators,
escalators, dumbwaiters, moving walkways, and similar equipment
in new and old buildings. Once the equipment isin service, they
maintain and repair it aswell. They also are responsible for mod-
ernizing older equipment.

To install, repair, and maintain modern elevators, which are al-
most al electronically controlled, elevator installers and repairers
must have a thorough knowledge of electronics, electricity, and
hydraulics. Many elevators are controlled with microprocessors,
which are programmed to analyze traffic conditionsin order to dis-
patch elevators in the most efficient manner. With these computer
controls, it ispossible to get the greatest amount of service with the
least number of cars.

Wheninstalling anew elevator, installers and repairers begin by
studying blueprints to determine the equipment needed to install
rails, machinery, car enclosures, motors, pumps, cylinders, and
plunger foundations. Once this has been done, they begin equip-
ment installation. Working on scaffolding or platforms, installers
bolt or weld steel railsto thewalls of the shaft to guide the elevator.

Elevator installers put in electrical wires and controls by run-
ning tubing, called conduit, along ashaft’swallsfrom floor to floor.
Onceit isin place, mechanics pull plastic-covered electrical wires
through the conduit. They then install electrical components and
related devices required at each floor and at the main control panel
in the machine room.

Installersbolt or weld together the steel frame of an elevator car
at the bottom of the shaft; install the car’splatform, walls, and doors;
and attach guide shoes and rollersto minimize the lateral motion of
the car as it travels through the shaft. They also install the outer
doors and door frames at the elevator entrances on each floor.

For cabled elevators, these workers install geared or gearless
machines with atraction drive wheel that guides and moves heavy

Elevator installers need a working knowledge of electricity,
electronics, and hydraulics.

steel cables connected to the elevator car and counterweight. (The
counterweight moves in the opposite direction from the car and
balances most of the weight of the car to reduce the weight that the
elevator’'smotor must lift.) Elevator installersalsoinstall elevators
inwhich acar sitson a hydraulic plunger that is driven by a pump.
The plunger pushes the elevator car up from underneath, similar to
alift in an auto service station.

Installers and repairers also install escalators. They put in place
the steel framework, the electrically powered stairs, and the tracks
and install associated motors and electrical wiring. In addition
to elevators and escalators, they also may install devices such as
dumbwaiters and material lifts—which are similar to elevators in
design—aswell asmoving walkways, stair lifts, and wheelchair lifts.

The most highly skilled elevator installers and repairers, called
“adjusters,” specializein fine-tuning all the equipment after instal -
lation. Adjusters make sure that an elevator is working according
to specifications, such as stopping correctly at each floor within a
specified time. Once an elevator is operating properly, it must be
maintained and serviced regularly to keep it in safe working condi-
tion. Elevator installersand repairersgenerally do preventive main-
tenance—such as oiling and greasing moving parts, replacing worn
parts, testing equipment with meters and gauges, and adjusting
equipment for optimal performance. They also troubleshoot and
may be called in to do emergency repairs.

A service crew usualy handles major repairs—for example, re-
placing cables, elevator doors, or machine bearings. This may re-
quire the use of cutting torches or rigging equipment—tools an
elevator repairer normally would not carry. Service crews also do
major modernization and alteration work, such as moving and re-
placing electrical motors, hydraulic pumps, and control panels.

Elevator installers and repairers usually specidize in installa-
tion, maintenance, or repair work. Maintenance and repair workers
generally need more knowledge of electricity and electronics than
installersdo, because alarge part of maintenance and repair work is
troubleshooting. Similarly, adjusters need a thorough knowledge
of electricity, electronics, and computers to ensure that newly in-
stalled elevators operate properly.

Working Conditions

Most elevator installers and repairers work a 40-hour week. How-
ever, overtime is required when essential elevator equipment must
be repaired, and some workers are on 24-hour call. Unlike most
elevator installers, workers who specialize in elevator maintenance
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are on their own most of the day and typically service the same
elevators periodically.

Elevator installerslift and carry heavy equipment and parts, and
may work in cramped spaces or awkward positions. Potential haz-
ards include falls, electrical shock, muscle strains, and other inju-
ries related to handling heavy equipment. Because most of their
work is performed indoors in buildings under construction or in
existing buildings, elevator installersand repairersloselessworktime
dueto inclement westher than do other construction tradesworkers.

Employment

Elevator installers and repairers held about 23,000 jobs in 2000.
Most were employed by specia trade contractors. Others were
employed by field offices of elevator manufacturers, wholesale dis-
tributors, small-elevator maintenance and repair contractors, gov-
ernment agencies, or businesses that do their own elevator
maintenance and repair.

Training, Other Qualifications, and Advancement

Most elevator installers and repairers apply for their jobs through a
local of the International Union of Elevator Constructors. Appli-
cantsfor trainee positions must be at least 18 yearsold, have ahigh
school diplomaor equivaent, and passan aptitudetest. Good physi-
cal condition and mechanical aptitude also are important.

Elevator installers and repairers learn their trade in a program
administered by local joint educational committees representing the
employersand the union. These programs, through whichthetrainee
learns everything from installation to repair, combine on-the-job
training with classroom instruction in blueprint reading, electrical
and electronic theory, mathematics, applications of physics, and
safety. |n nonunion shops, workersmay completetraining programs
sponsored by independent contractors.

Generally, trainees or helpers must complete a 6-month proba-
tionary period. After successful completion, they work toward be-
coming fully qualified within 4 to 5 years. To be classified as a
fully qualified elevator installer or repairer, union traineesmust pass
a standard examination administered by the National Elevator In-
dustry Educational Program. Most States and cities also require
elevator installers and repairers to pass a licensing examination.

Most trainees or helpers assist experienced elevator installers
andrepairers. Beginnerscarry materialsandtools, bolt railstowalls,
and assemble elevator cars. Eventually, trainees learn more diffi-
cult tasks such as wiring, which requires knowledge of local and
national electrical codes.

High school coursesin electricity, mathematics, and physics pro-
vide auseful background. Aselevators becomeincreasingly sophis-
ticated, workersmay find it necessary to acquire more advanced formal
education—for example, in postsecondary technical school or junior
college—with an emphasis on electronics. Workers with more for-
mal education usualy advance more quickly than their counterparts.

Many elevator installers and repairers a so receive training from
their employers or through manufacturers to become familiar with a
company’s particular equipment. Retraining is very important to
keep abreast of technological developments in elevator repair. In
fact, union éevator installersand repairerstypically receive continual
training throughout their careers, through either correspondence
courses, seminars, or formal classes. Although voluntary, thistrain-
ing greatly improves one's chances for promotion.

Someinstallersmay receive further training in specialized areas
and advance to mechanic-in-charge, adjuster, supervisor, or eleva-
tor inspector. Adjusters, for example, may be picked for their posi-
tion because they possess particular skills or are electronically
inclined. Other workers may moveinto management, sales, or prod-
uct design jobs.
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Job Outlook

Job opportunities are expected to be somewhat limited in this small
occupation. A large proportion of elevator installer and repairer
jobs are unionized and involve asignificant investment in training.
Asaresult, workerstend to stay in this occupation for along time.
Thisinvestment in training, as well as good benefits and relatively
high wages, results in fewer openings due to turnover, thus reduc-
ing job opportunities. Job prospects should be best for those with
postsecondary education in electronics.

Employment of elevator installers and repairers is expected to
increase about asfast asthe average for all occupations through the
year 2010. Job growth is related to the growth of nonresidential
construction, such as commercia office buildings and stores that
have elevators and escalators, which is expected to increase about
as fast as the average over the 2000-10 period. The need to con-
tinually update and modernize old equipment, including improve-
mentsin appearance and theinstallation of increasingly sophisticated
equipment and computerized controls, also should add to the de-
mand for elevator installers and repairers.

Because it is desirable that equipment always be kept in good
working condition, economic downturnswill have less of an effect
on employment of elevator installers and repairers than on other
construction trades.

Earnings
Median hourly earningsof eevator installersand repairerswere $22.78
in 2000. The middle 50 percent earned between $16.38 and $27.38.
The lowest 10 percent earned less than $11.19, and the top 10 per-
cent earned more than $33.23. 1n 2000, median hourly earningsin
the miscellaneous specia trade contractors industry were $23.29.
In addition to free continuing education, elevator installers and
repairers receive basic benefits enjoyed by most other workers.
Elevator installers and repairers have one of the highest rates of
union membership, about 9 out of 10. Most elevator installers and
repairers belong to the International Union of Elevator Constructors.

Related Occupations

Elevator installers and repairers combine electrical and mechanical
skillswith construction skills, such aswelding, rigging, measuring,
and blueprint reading. Other occupationsthat require many of these
skills are boilermakers; electricians; electrical and electronics in-
stallers and repairers; industrial machinery installation, repair, and
maintenance workers; sheet metal workers; and structural and rein-
forcing iron and metal workers.

Sources of Additional Information

For further details about opportunities as an elevator installer and
repairer, contact elevator manufacturers, elevator repair and main-
tenance contractors, alocal of the International Union of Elevator
Constructors, or the nearest local public employment service office.
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Glaziers

(O*NET 47-2121.00)

Significant Points

e Glaziers may beinjured by broken glass or cutting
tools, falls from scaffolds, or from improperly lifting
heavy glass panels.

e Many glaziers learn the trade by working as helpers to
experienced glaziers, however, employers recommend
a 3- to 4-year apprenticeship program.

e Job opportunities are expected to be excellent.



Natur e of the Work

Glass serves many uses in modern buildings. Insulated and spe-
cially treated glass keepsin warmed or cooled air and providesgood
condensation and sound control qualities; tempered and laminated
glass makes doors and windows more secure. Inlarge commercial
buildings, glass panel s give office buildings adistinctive look while
reducing the need for artificial lighting. The creative use of large
windows, glass doors, skylights, and sun-room additions makes
homes bright, airy, and inviting.

Glaziersareresponsible for selecting, cutting, installing, replac-
ing, and removing all typesof glass. They generally work on one of
several types of projects. Residentia glazing involves work such
asreplacing glassin homewindows; installing glass mirrors, shower
doors, and bathtub enclosures; and fitting glass for table tops and
display cases. Oncommercia interior projects, glaziersinstall items
such as heavy, often etched, decorative room dividers or security
windows. Glazing projects also may involve replacement of store-
front windows for establishments such as supermarkets, auto
dealerships, or banks. Inthe construction of large commercial build-
ings, glaziers build metal framework extrusions and install glass
panels or curtain walls.

Besidesworking with glass, glaziersalso may work with plastics,
granite, marble, and similar material s used asglass substitutes. They
may mount steel and aluminum sashes or frames and attach locks
and hinges to glass doors. For most jobs, the glass is precut and
mounted in frames at a factory or a contractor’s shop. It arrives at
thejobsiteready for glaziersto position and secureit in place. They
may use a crane or hoist with suction cupsto lift large, heavy pieces
of glass. They then gently guide the glass into position by hand.

Once glaziers have the glassin place, they secureit with mastic,
putty, or other pastelike cement, or with bolts, rubber gaskets, glaz-
ing compound, metal clips, or metal or wood moldings. When they
secure glass using a rubber gasket—a thick, molded rubber half-
tube with a split running its length—they first secure the gasket
around the perimeter within the opening, then set the glassinto the
split side of the gasket, causing it to clamp to the edges and hold the
glassfirmly in place.

When they use meta clips and wood moldings, glaziers first
secure the molding to the opening, place the glass in the molding,
and then force springlike metal clips between the glass and the
molding. Theclipsexert pressureand keep theglassfirmly in place.

When aglazing compound is used, glaziersfirst spread it neatly
against and around the edges of the molding on the inside of the
opening. Next, they install the glass. Pressing it against the com-
pound on the inside molding, workers screw or nail outside mold-
ing that loosely holdstheglassin place. To holdit firmly, they pack
the space between the molding and the glass with glazing com-
pound and then trim any excess material with a glazing knife.

For some jobs, the glazier must cut the glass manually at the
jobsite. To prepare the glass for cutting, glaziers rest it either on
edge on arack, or “A-frame,” or flat against a cutting table. They
then measure and mark the glass for the cut.

Glaziers cut glass with a special tool that has asmall, very hard
metal wheel. Using a straightedge as a guide, the glazier presses
the cutter’s wheel firmly on the glass, guiding and rolling it care-
fully to make a score just below the surface. To help the cutting
tool move smoothly across the glass, workers brush athin layer of
oil along the line of the intended cut or dip the cutting tool in oil.
Immediately after cutting, the glazier presses on the shorter end of
the glassto break it cleanly along the cut.

Glaziers aso replace or repair broken or pitted windshields and
window glass on automobiles and other vehicles. They first re-
move the broken glass, which may involve cutting it free from the
adhesive holding it down. They theninstall the glassinthevehicle,

Many glazierslearn thetrade by working as hel persto experienced
workers.

often using a specia adhesive. They also may weatherproof the
window or windshield and prevent it fromrattling by installing rub-
ber strips around the sides of the glass.

In addition to handtools such as glass cutters, suction cups, and
glazing knives, glaziers use power tools such as saws, drills, cut-
ters, and grinders. Anincreasing number of glaziers use computers
inthe shop or at the jobsite to improve their layout work and reduce
the amount of glass that is wasted.

Working Conditions

Glaziers often work outdoors, sometimes in inclement westher. At
times, they work on scaffolds at great heights. They do a consider-
able amount of bending, kneeling, lifting, and standing. Glaziers
may be injured by broken glass or cutting tools, by falls from scaf-
folds, or by improperly lifting heavy glass panels.

Employment

Glaziers held about 49,000 jobs in 2000. About 3 out of every 5
glaziers worked for glazing contractors engaged in new construc-
tion, alteration, and repair. About 1 out of 5 worked in retail glass
shops that install or replace glass and for wholesale distributors of
products containing glass. Others worked in automotive repair
shops.

Training, Other Qualifications, and Advancement

Many glaziers learn the trade informally on the job. They usually
start ashelpers, carrying glass and cleaning up debrisin glass shops.
They often practice cutting on discarded glass. After awhile, they
are given an opportunity to cut glassfor ajob. Eventually, helpers
assist experienced workers on ssimpleinstallation jobs. By working
with experienced glaziers, they eventualy acquire the skills of a
fully qualified glazier.

Employers recommend that glaziers learn the trade through a
formal apprenticeship program that lasts 3 to 4 years. Apprentice-
ship programs, which are administered by the National Glass Asso-
ciation and local union-management committeesor local contractors
associations, consist of on-the-job training, as well as 144 hours of
classroom instruction or home study each year. On thejob, appren-
ticeslearn to use the tools and equipment of the trade; handle, mea-
sure, cut, and install glass and metal framing; cut and fit moldings;
and install and balance glassdoors. Intheclassroom, they aretaught
basic mathematics, blueprint reading and sketching, general con-
struction techniques, safety practices, and first aid. Learning the
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trade through an apprenti ceship program usually takeslesstime and
provides more complete training than acquiring skills informally
on the job, but opportunities for apprenticeships are declining.

L ocal apprenticeship administrators determinethe physical, age,
and educational requirements needed by applicants for apprentice-
ships and for helper positions. In general, applicants must be in
good physical condition and be at least 17 years old. High school
or vocational school graduates are preferred. In some areas, appli-
cants must take mechanical -aptitudetests. Coursesin general math-
ematics, blueprint reading or mechanical drawing, general
construction, and shop provide a good background.

Standards for acceptance into apprenticeship programs are ris-
ing to reflect changing requirements associated with new products
and equipment. In addition, the growing use of computersin glass
layout requires that glaziers be familiar with personal computers.

Because many glaziers do not learn the trade through aformal
apprenticeship program, the National Glass Association (NGA)
offers a series of written examinations that certify an individual’s
competency to perform glazier work at three progressively more
difficult levels of proficiency. These levels include Level I,
Glazier; Level I, Commercial Interior/Residential Glazier or Store-
front/Curtainwall Glazier; and Level 111, Master Glazier. Recently,
the NGA has added a new certification program for auto-glass
repair.

Advancement generally consists of increases in pay for most
glaziers, some advance to supervisory jobs or become contractors
or estimators.

Job Outlook

Job opportunities are expected to be excellent for glaziers, largely
due to the numerous openings arising each year as experienced gla-
ziers leave the occupation. In addition, many potential workers
may prefer work that is less strenuous and has more comfortable
working conditions. Well-trained workers will have especialy fa-
vorable opportunities.

Employment of glaziersis expected to increase about as fast as
the average for al occupations through the year 2010, asaresult of
growth in residential and nonresidential construction. Demand for
glaziers will be spurred by the continuing need to modernize and
repair existing structures and the popularity of glass in bathroom
and kitchen design. Improved glass performance in the areas of
insulation, privacy, safety, condensation control, and noise reduc-
tion also are expected to contribute to the demand for glaziers in
both residential and nonresidential remodeling. A continuing em-
phasis on energy management, which encourages peopleto replace
their old windows and doors with high-efficiency products, also
will spur the demand for glaziers.

Similar to other construction-tradesworkers, construction glaziers
should expect to experience periods of unemployment resulting from
the limited duration of construction projects and the cyclical nature
of the constructionindustry. During bad economic times, job open-
ings for glaziers are reduced as the level of construction declines.
Because construction activity varies from area to area, job open-
ings, as well as apprenticeship opportunities, fluctuate with local
economic conditions. Employment and apprenticeship opportuni-
ties should be greatest in metropolitan areas, where most glazing
contractors and glass shops are located.

Earnings

In 2000, median hourly earningsof glazierswere $14.32. Themiddle
50 percent earned between $10.88 and $19.35. The lowest 10 per-
cent earned | ess than $8.50, and the highest 10 percent earned more
than $25.78. Median hourly earnings in the industries employing
the largest numbers of glaziersin 2000 are shown below:
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Miscellaneous special trade contractors .........cccceeeevereeeerieneenenn.
Paint, glass, and wallpaper StOresS ........ccoceeverveneeeenerereseeeenns 12.60

Glaziers covered by union contracts generally earn more than
their nonunion counterparts. Apprentice wagerates usually start at
50 to 60 percent of the rate paid to experienced glaziers and in-
creaseevery 6 months. Because glazierscan losetimedueto weather
conditions and fluctuations in construction activity, their overall
earnings may be lower than their hourly wages suggest.

Many glaziers employed in construction are members of the In-
ternational Brotherhood of Painters and Allied Trades.

Related Occupations

Glaziers use their knowledge of construction materials and tech-
niquestoinstall glass. Other construction workers whose jobs aso
involve skilled, custom work are brickmasons, blockmasons, and
stonemasons; carpenters; carpet, floor, and tile installers and fin-
ishers; cement masons, concrete finishers, segmental pavers, and
terrazzo workers; and painters and paperhangers.

Sour ces of Additional Information
For moreinformation about glazier apprenticeships or work oppor-
tunities, contact local glazing or genera contractors, alocal of the
International Brotherhood of Painters and Allied Trades, a local
joint union-management apprenticeship agency, or the nearest of-
fice of the State employment service or State apprenticeship agency.
For general information about the work of glaziers, contact:
> International Brotherhood of Paintersand Allied Trades, 1750 New York
Ave. NW., Washington, DC 20006.
For information concerning training for glaziers, contact:
> National Glass Association, Education and Training Department,
8200 Greensboro Dr., Suite 302, McLean, VA 22102-3881. Internet:
http://www.glass.org
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Hazardous Materials Removal

Workers

(O*NET 47-4041.00)

Significant Points

e Working conditions can be difficult, and the use of
protective clothing is often required.

e Formal education beyond high school is not required,
but atraining program leading to a Federal licenseis
mandatory.

e Excellent job opportunities are expected.

Nature of the Work
Increased public awareness and Federal and State regulations are
resulting in the removal of hazardous materials from buildings, fa-
cilities, and the environment to prevent further contamination of
natural resources and to promote public health and safety. Hazard-
ous-materialsremoval workersidentify, remove, package, transport,
and dispose of various hazardous materias, including asbestos, lead,
and radioactive and nuclear materials. The removal of hazardous
materias, or “hazmats,” from public places and the environment
also is called abatement, remediation, and decontamination.
Hazardous-materialsremoval workersuse avariety of toolsand
equipment, depending on the work at hand. Equipment ranges
from brooms to persona protective suits that completely isolate
workers from the hazardous material. Depending on the threat of



contamination, equipment required can include disposable or re-
usable coverals, gloves, hard hats, shoe covers, safety glasses or
goggles, chemical-resistant clothing, face shields, and hearing pro-
tection. Most workers also are required to wear respirators while
working to protect them from airborne particles. Theserespirators
range from simple versions that cover only the mouth and nose to
self-contained suits with their own air supply.

Asbestos is a material used in the past for fireproofing roofing
and flooring, for heat insulation, and for a variety of other uses.
While materials containing asbestos rarely are used in buildings
anymore, there still are structures containing the material. When
embedded in materials, asbestosis fairly harmless; when airborne,
however, asbestos can cause several lung diseases, including lung
cancer and asbestosis.

Lead was a common building component found in paint and
plumbing fixtures and pipes until the late 1970's. Because lead is
easily absorbed into the bloodstream, it can travel to vital organs
and build up there. The health risks associated with lead poisoning
include fatigue, loss of appetite, miscarriage, and learning disabili-
tiesand decreased |Q in children. Dueto theserisks, it has become
necessary to remove lead-based products and asbestos from build-
ings and structures.

Asbestos-abatement and |ead-abatement workers remove these
and other materials from buildings scheduled to be renovated or
demolished. They use a variety of hand and power tools, such as
vacuums and scrapers, to remove asbestos and lead from surfaces.
The vacuums used by asbestos-abatement workers have specid,
highly efficient filters designed to trap the asbestos, which is later
disposed of or stored. During the abatement, special monitors for
asbestos and lead content sample the air to protect the workers;
|ead-abatement workers also wear a personal air monitor that indi-
cates how much lead the worker has been exposed to. Workersalso
use monitoring devices to identify the asbestos, lead, and other
materials that need to be removed from the surfaces of walls and
structures.

A typical residentia lead-abatement project involves using a
chemical to strip the lead-based paint from the walls of the home.
L ead-abatement workers apply the compound with a putty knife
and alow it to dry. Then, they scrape the hazardous materia into
an impregnable container for transport and storage. They aso use
sandblasters and high-pressure water sprayers to remove lead from
large structures.

Radioactive materials are classified as either high- or low-level
wastes. High-level wastes primarily are nuclear-reactor fuels used
to produce electricity. Low-level wastesinclude any radioactively
contaminated protective clothing, tools, filters, medical equipment,
and other items. Decontamination technicians perform dutiessimilar
tojanitorsand cleaners. They use brooms, mops, and other toolsto
clean exposed areas and remove exposed items for decontamina-
tion or disposal. With experience, these workers can advance to
radiation-protection technician jobs and use radiation survey meters
to locate and evaluate materials, operate high-pressure cleaning
equipment for decontamination, and package radioactive materials
for transportation or disposal.

Decommissioning and decontamination (D& D) workersremove
and treat radioactive materials generated by nuclear facilities and
power plants. They use avariety of handtoolsto break down con-
taminated items such as “gloveboxes,” which are used to process
radioactive materials. At decommissioning sites, theworkersclean
and decontaminate the facility, aswell asremove any radioactive or
contaminated materials.

Treatment, storage, and disposal (TSD) workers transport and
prepare materialsfor treatment or disposal. To ensure proper treat-
ment of materials, laws require workers in this field to be able to

Hazardous material sremoval worker s use chemicalsto remove lead-
based paint.

verify shipping manifests. At incinerator facilities, these workers
transport materials from the customer or service center to theincin-
erator. At landfills, they follow a strict procedure for the process-
ing and storage of hazardous materials. They organize and track
the location of itemsin the fill and may help change the state of a
material from liquid to solid in preparation for its storage. These
workers typically operate heavy machinery such as forklifts,
earthmoving machinery, and large trucks and rigs.

Hazardous-materials removal workers also may be required to
construct scaffolding or erect containment areas prior to the abate-
ment or decontamination. Government regulation, in most cases,
dictatesthat hazardous-materialsremova workersare closely super-
vised on theworksite. The standard usually is 1 supervisor to every
10 workers. The work is very structured, planned out sometimes
yearsin advance, and team-oriented. Thereisagreat dea of coop-
eration among supervisors and coworkers. Dueto the nature of the
materials being removed, work areas are restricted to licensed haz-
ardous-materialsremoval workers, thus minimizing exposureto the
public.

Working Conditions

Hazardous-materials removal workers face different working con-
ditions depending on their area of expertise. Although many work
a standard 40-hour week, overtime and shiftwork is not uncom-
mon, especially in asbestos and |ead abatement. Asbestos- and lead-
abatement workers tend to work primarily in buildings and other
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structures, such as office buildings and schools. Because they are
under pressureto completetheir work within certain deadlines, work-
ersmay experiencefatigue. Completing projectsfrequently requires
night and weekend work, because hazardous-material sremoval work-
ers often work around the schedules of others. Treatment, storage,
and disposal workers are employed primarily at facilities such as
|landfills, incinerators, boilers, and industrial furnaces. Thesefacili-
ties often arelocated in remote areas due to the kinds of work being
done. Asaresult, workers employed by treatment, storage, or dis-
posdl facilities may commute long distances to work.

Decommissioning and decontamination workers, decontamina-
tion technicians, and radiation protection technicianswork at nuclear
facilities and electrical power plants. These sites, like treatment,
storage, and disposal facilities, often are far from urban areas.
Workers, who often perform jobsin cramped conditions, may need
to use sharp toolsto dismantle contaminated objects. A hazardous-
materials removal worker must have great self-control and alevel
head to cope with the daily stress associated with working with
hazardous materials.

Hazardous-material sremoval employeeswork in ahighly struc-
tured environment to minimize danger. Each phase of an operation
is planned in advance, and workers are trained to deal with safety
breaches and hazardous situations. Crewsand supervisorstakeevery
precaution to ensure that the worksite is safe. Hazardous-materials
removal workers, whether working in asbestos and |ead abatement
or in radioactive decontamination, must stand, stoop, and kneel for
long periods. Some hazardous-materialsremoval workers must wear
fully enclosed personal protective suits for several hours at atime;
these suits may be hot and uncomfortable and cause some individu-
als to experience claustrophobia.

Hazardous-materials removal workers may be required to travel
outside their normal working areain order to respond to emergency
situations. These emergency cleanups sometimestake several days
or weeksto compl ete, and workers usually are away from home for
the duration of the project.

Employment

Hazardous-materials removal workers held about 37,000 jobs in
2000. Nearly half were employed by special trade contractors, pri-
marily in asbestos and |ead abatement. Almost aquarter worked in
water supply and sanitary services. A small number worked in elec-
tric services at nuclear and electric plants as decommissioning and
decontamination workers and radiation safety and decontamination
technicians.

Training, Other Qualifications, and Advancement

Formal education beyond a high school diplomais not required to
become a hazardous materials removal worker. However, work-
ers must be able to perform basic mathematical conversions and
calculations, manipulating readings for consideration during the
abatement. To perform the job duties, workers also should have
good physical strength and manual dexterity.

Because of the nature of the work to be done and the time con-
straints sometimes involved, employers prefer people who are de-
pendable, prompt, and detail-oriented. Because much of the work
is donein buildings, a background in construction is helpful.

Federal regulations require alicense to work as a hazardous-ma-
terials remova worker. Most employers provide technical training
on the job, but a formal 32- to 40-hour training program must be
completed to be licensed to work as an asbestos- and |ead-abate-
ment worker or atreatment, storage, and disposal worker. The pro-
gram covers health hazards, persona protective equipment and
clothing, site safety, hazard recognition and identification, and de-
contamination. In some cases, workerswill discover one hazardous
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material while abating another. If the workers are not licensed to
work with the newly discovered material, they cannot continue to
work. Many experienced workers opt to take coursesin additional
disciplines to avoid this situation. Some employers prefer to hire
workers licensed in multiple disciplines.

For decommissioning and decontamination workers employed
at nuclear facilities, training is more extensive. In addition to the
standard 40-hour training course in asbestos, lead, and hazardous
waste, workers must take courses on regul ations governing nuclear
materials and radiation safety. These courses add up to approxi-
mately 3 months of training, although most are not taken consecu-
tively. Many agencies, organizations, and companies throughout
the country providetraining programsthat are approved by the U.S.
Environmental Protection Agency, the U.S. Department of Energy,
and other regulatory bodies. Workersin all fields are required to
take refresher courses every year to maintain their license.

Job Outlook

Job opportunities are expected to be excellent for hazardous-mate-
rials removal workers, largely due to the numerous openings aris-
ing each year as experienced workers leave the occupation. In
addition, many potential workersmay prefer work that islessstrenu-
ous and has more comfortable working conditions. Well-trained
workers will have especially favorable opportunities.

The overall employment in this occupation is expected to grow
faster than average for al occupations through the year 2010. Em-
ployment of the largest group of workers, asbestos- and lead-abate-
ment workers, is expected to grow as fast as other occupations in
special trade contractors, but opportunitieswill bebest in lead abate-
ment. Compared with other construction trades occupations, em-
ployment of lead-abatement workers is much less affected by
slowdownsin the economy.

Employment of decontamination technicians, radiation safety
technicians, and decommissioning and decontamination workersis
expected to grow in response to increased pressure for safer and
cleaner nuclear and electric generator facilities. In addition, the
number of closed facilities that need decommissioning may con-
tinue to grow due to Federal legislation. These workers also are
less affected by fluctuations in the economy because the facilities
they work in must operate regardless of the state of the economy.

Opportunitieswill be best in the private sector as more State and
local governments contract out hazardous-materials removal work
to private companies.

Earnings

Median hourly earnings of hazardous materialsremoval workerswere
$13.71in 2000. The middie 50 percent earned between $11.34 and
$18.56 per hour. The lowest 10 percent earned |ess than $9.33 per
hour, and the highest 10 percent earned more than $24.01 per hour.
The median hourly earningsin the largest industries employing haz-
ardous materials removal workers in 2000 are shown below.

Miscellaneous special trade Contractors ...........ceeevvereeeereereenenn.
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According to the limited data avail able, treatment, storage, and
disposal workersusually earn slightly more than asbestos- and lead-
abatement workers or decontamination technicians. Decontamina-
tion and decommissioning workers and radiation protection
technicians, though constituting the smallest group, tend to earn
the highest wages.

Related Occupations
Asbestos- and |ead-abatement workers share skills with other con-
struction tradesworkers, including brickmasons, blockmasons, and



stonemasons; cement masons, concrete finishers, segmental pav-
ers, and terrazzo workers; insulation workers; and sheet-metal work-
ers. Treatment, storage, and disposal workers, decommissioning
and decontamination workers, and decontamination and radiation
safety technicians work closely with plant and system operators,
such as power plant operators, distributors, and dispatchersand water
and wastewater treatment plant operators.

Sources of Additional Information

For moreinformation on hazardous-materialsremoval workers, in-
cluding training information, contact:

» LaborerssAGC Education and Training Fund, 37 Deerfield Rd., PO.
Box 37, Promfret, CT 06259.

|
Insulation Workers

(O*NET 47-2131.00, 47-2132.00)

Significant Points

e Workers must follow strict safety guidelines to protect
themselves from the dangers of insulating irritants.

e Most insulation workers learn informally on the job;
others complete formal apprenticeship programs.

e Excellent employment opportunities are expected,
resulting largely from job turnover.

Nature of the Work

Properly insulated buildings reduce energy consumption by keep-
ing heat in during the winter and out in the summer. Refrigerated
storagerooms, vats, tanks, vessels, boilers, and steam and hot water
pipes aso are insulated to prevent the wasteful transfer of heat.
Insulation workers install the materials used to insulate buildings
and equipment.

Insulation workers cement, staple, wire, tape, or spray insula-
tion. When covering a steam pipe, for example, insulation workers
measure and cut sections of insulation to the proper length, stretch
it open along a cut that runs the length of the material, and dlip it
over the pipe. They fasten the insulation with adhesive, staples,
tape, or wire bands. Sometimes, they wrap a cover of aluminum,
plastic, or canvas over it and cement or band the cover in place.
Insulation workers may screw on sheet metal around insul ated pipes
to protect theinsulation from weather conditions or physical abuse.

When covering awall or other flat surface, workers may use a
hose to spray foam insulation onto a wire mesh. The wire mesh
provides a rough surface to which the foam can cling and adds
strength to the finished surface. Workers may then install drywall
or apply afinal coat of plaster for afinished appearance.

In attics or exterior wallsof uninsulated buildings, workers blow
in loose-fill insulation. A helper feeds a machine with fiberglass,
cellulose, or rock wool insulation while another worker blows the
insulation with a compressor hose into the space being filled.

In new construction or major renovations, insulation workers
staple fiberglass or rockwool batts to exterior walls and ceilings
before drywall, paneling, or plaster wallsare put in place. In mak-
ing major renovationsto old buildings or when putting new insula-
tion around pipesand industrial machinery, insulation workers often
must first remove the old insulation. In the past, asbestos—now
known to cause cancer in humans—was used extensively in walls
and ceilings and for covering pipes, boilers, and various industrial
equipment. Because of this danger, U.S. Environmental Protec-
tion Agency regulations require that asbestos be removed before a

Insulation workersinstall insulation around pipes and withinwalls
and floors.

building undergoes major renovations or is demolished. When as-
bestosis present, specially trained workers must remove the asbes-
tosbeforeinsulation workers caninstall the new insulating materials.
(See the statement on hazardous-materials remova workers else-
where in the Handbook.)

Insulation workers use common handtools—trowels, brushes,
knives, scissors, saws, pliers, and stapling guns. They use power
sawsto cut insulating material's, welding machinesto join sheet metal
or secure clamps, and compressors to blow or spray insulation.

Working Conditions

Insulation workers generally work indoors. They spend most of the
workday ontheir feet, either standing, bending, or kneeling. Some-
times, they work from ladders or in tight spaces. Thework requires
more coordination than strength. Insulation work often is dusty
and dirty, and the summer heat can make the insulation worker very
uncomfortable. Minute particles from insulation materials, espe-
cialy when blown, can irritate the eyes, skin, and respiratory sys-
tem. Workers must follow strict safety guidelines to protect
themselvesfrom thedangersof insulatingirritants. They keep work
areas well-ventilated; wear protective suits, masks, and respirators;
and take decontamination showers when necessary.

Employment

Insulation workers held about 53,000 jobs in 2000. The construc-
tion industry employed 9 out of 10 of these workers; most worked
for insulation or other construction trades contractors. Small num-
bers of insulation workers held jobs in the Federal Government, in
wholesale trade, and in shipbuilding and other manufacturing
industries that have extensive installations for power, heating, and
cooling. Most worked in urban areas. In less populated areas, car-
penters, heating and air-conditioning installers, or drywall install-
ers may do insulation work.

Training, Other Qualifications, and Advancement

Most insulation workers learn their trade informally on the job, al-
though some workers complete formal apprenticeship programs.
For entry jobs, insulation contractors prefer high school graduates
who are in good physical condition and licensed to drive. High
school coursesin blueprint reading, shop math, science, sheet-metal
layout, woodworking, and general construction provide a helpful
background. Applicants seeking apprenticeship positionsmust have
ahigh school diplomaor itsequivaent, and be at least 18 yearsold.
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Trainees who learn on the job receive instruction and supervi-
sionfromexperienced insulation workers. Traineesbeginwithsmple
tasks, such as carrying insulation or holding material whileitisfas-
tened in place. On-the-jaob training can take up to 2 years, depend-
ing onthenature of thework. Learningtoinstall insulationin homes
generally requires less training than does insulation application in
commercia and industrial settings. Asthey gain experience, train-
eesreceive |less supervision, more responsibility, and higher pay.

In contrast, trainees in formal apprenticeship programs receive
indepth instruction in all phases of insulation. Apprenticeship pro-
grams may be provided by a joint committee of local insulation
contractors and the local union of the International Association of
Heat and Frost Insulators and Asbestos Workers, to which many
insulation workersbelong. Programsnormally consist of 4 years of
on-the-job training coupled with classroom instruction, and train-
ees must pass practical and written tests to demonstrate knowledge
of the trade.

Skilled insulation workers may advance to supervisor, shop su-
perintendent, or insulation contract estimator, or they may set up
their own insulation business.

Job Outlook

Job opportunities are expected to be excellent for insulation work-
ers, largely due to the numerous openings arising each year as
experienced insulation workers moveto other occupations. Because
there are no strict training requirementsfor entry, many peoplewith
limited skillswork as insulation workers for a short time and then
move on to other types of work, creating many job openings.
Other opportunities will arise from the need to replace workers
who leave the labor force. In addition, many potential workers
may prefer work that is less strenuous and has more comfortable
working conditions. Well-trained workers will have especially
favorable opportunities.

In addition to replacement needs, new jobs will arise as employ-
ment of insulation workers increases about as fast as the average for
all occupations through the year 2010 as a result of growth in resi-
dential and nonresidentia construction. Demand for insulation work-
erswill be spurred by the continuing concerns about the efficient use
of energy to heat and cool buildings, resulting in increased demand
for insulation workers in the construction of new residential, indus-
trial, and commercial buildings. In addition, renovation and efforts
toimproveinsulationin existing structuresalso will increase demand.

Insulation workers in the construction industry may experience
periods of unemployment because of the short duration of many
construction projectsand the cyclical nature of construction activity.
Workers employed in industrial plants generally have more stable
employment because maintenance and repair must be doneon acon-
tinuing basis. Most insulationisapplied after buildingsare enclosed,
so weather conditions have less effect on the employment of insula-
tion workers than on that of some other construction occupations.

Earnings

In 2000, median hourly earnings of insul ation workerswere $13.05.
Themiddle 50 percent earned between $9.99 and $17.00. Thelow-
est 10 percent earned less than $7.96, and the highest 10 percent
earned more than $24.75. Median hourly earningsin the industries
employing the largest numbers of insulation workers in 2000 are
shown below:

Miscellaneous special trade Contractors ...........ceeevvereeeeriereenenn.
Masonry, stonework, and plastering .........ccccoeeerereneieneneeeneenes 12.24

Union workers tend to earn more than nonunion workers. Ap-
prentices start at about one-haf of the journeyworker’'s wage. In-
sulation workers doing commercial and industrial work earn
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substantially more than those working in residential construction,
which does not require as much skill.

Related Occupations

Insulation workers combine their knowledge of insulation materi-
alswiththeskillsof cutting, fitting, and installing materials. Work-
ersin occupationsinvolving similar skillsinclude carpenters; carpet,
floor, and tileinstallers and finishers; drywall installers, ceilingtile
installers, and tapers; roofers; and sheet metal workers.

Sources of Additional Information

For information about training programs or other work opportuni-
tiesin thistrade, contact alocal insulation contractor, alocal chap-
ter of the International Association of Heat and Frost Insulators and
Asbestos Workers, the nearest office of the State employment ser-
vice or apprenticeship agency, or:

» International Association of Heat and Frost Insulators and Asbestos
Workers, 1776 Massachusetts Ave. NW., Suite 301, Washington, DC 20036.
Internet: http://www.insulators.org

» National Insulation and Abatement Contractors Association, 99 Canal
Center Plaza, Suite 222, Alexandria, VA 22314.

» Insulation Contractors Association of America, 1321 Duke St., Suite
303, Alexandria, VA 22314.

. ________________________________________________________|
Painters and Paperhangers

(O*NET 47-2141.00, 47-2142.00)

Significant Points
e Working conditions can be hazardous.

e Most workerslearn informally on the job as helpers;
however, training authorities recommend compl etion
of an apprenticeship program.

e Due to worker turnover, employment prospects should
be good.

Nature of the Work

Paint and wall coverings make surfaces clean, attractive, and bright.
In addition, paintsand other sealers protect outside wallsfrom wear
caused by exposure to the weather. Although some people do both
painting and paperhanging, each requires different skills.

Painters apply paint, stain, varnish, and other finishes to build-
ings and other structures. They choose the right paint or finish for
the surface to be covered, taking into account durability, ease of
handling, method of application, and customers' wishes. Painters
first prepare the surfaces to be covered, so that the paint will ad-
here properly. This may require removing the old coat of paint by
stripping, sanding, wire brushing, burning, or water and abrasive
blasting. Paintersalso washwallsand trimto removedirt and grease,
fill nail holes and cracks, sandpaper rough spots, and brush off
dust. On new surfaces, they apply aprimer or sealer to preparethe
surface for the finish coat. Painters also mix paints and match
colors, relying on knowledge of paint composition and color har-
mony. Inlarge paint shops or hardware stores, these functions are
automated.

There are several ways to apply paint and similar coverings.
Painters must be able to choose the right paint applicator for each
job, depending on the surface to be covered, the characteristics of
the finish, and other factors. Some jobs need only a good bristle
brush with a soft, tapered edge; others require a dip or fountain
pressure roller; still others can best be done using a paint sprayer.



Many jobs need several types of applicators. The right tools for
each job not only expedite the painter’s work but also produce the
most attractive surface.

When working on tall buildings, painters erect scaffolding, in-
cluding “swing stages,” scaffolds suspended by ropes, or cables
attached to roof hooks. When painting steeples and other conical
structures, they use abosun’s chair, a swing-like device.

Paperhangerscover wallsand ceilingswith decorative wall cov-
erings made of paper, vinyl, or fabric. They first prepare the sur-
face to be covered by applying “sizing,” which seals the surface
and makes the covering stick better. When redecorating, they may
first removetheold covering by soaking, steaming, or applying sol-
vents. When necessary, they patch holes and take care of other
imperfections before hanging the new wall covering.

After the surface has been prepared, paperhangers must prepare
the paste or other adhesive. Then, they measure the areato be cov-
ered, check the covering for flaws, cut the covering into strips of
the proper size, and closely examine the pattern to match it when
the strips are hung.

The next step isto brush or roll the adhesive onto the back of the
covering and to then place the strips on the wall or ceiling, making
sure the pattern is matched, the strips are hung straight, and the
edges are butted together to make tight, closed seams. Finally, pa-
perhangers smooth the strips to remove bubbles and wrinkles, trim
the top and bottom with a razor knife, and wipe off any excess
adhesive.

Painting and paperhangers require considerable stamina while
bending, stooping, and climbing.

Working Conditions
Most painters and paperhangerswork 40 hoursaweek or |ess; about
1 out of 10 works part time. Painters and paperhangers must stand
for long periods. Their jobs also require a considerable amount of
climbing and bending. These workers must have stamina, because
much of thework is done with their armsraised overhead. Painters
often work outdoors but seldom in wet, cold, or inclement weather.
Painters and paperhangersrisk injury from dlips or falls off lad-
ders and scaffolds. They sometimes may work with materials that
can be hazardous if masks are not worn or if ventilation is poor.
Some painting jobs can leave aworker covered with paint.

Employment

Painters and paperhangers held about 518,000 jobs in 2000; most
were painters. More than 1 out of every 3 painters and paperhang-
erswork for contractors engaged in new construction, repair, resto-
ration, or remodeling work. In addition, organizations that own or
manage large buildings—such as apartment complexes—employ
maintenance painters, as do some schools, hospitals, factories, and
government agencies.

Self-employed independent painting contractors accounted for
47 percent of al painters and paperhangers. Thisis significantly
greater than the corresponding proportion of building trades work-
ersin general.

Training, Other Qualifications, and Advancement

Painting and paperhanging are learned through apprenticeship or
informal, on-the-job instruction. Although training authoritiesrec-
ommend completion of an apprenticeship program as the best way
to become a painter or paperhanger, most painters learn the trade
informally on the job as a helper to an experienced painter. Few
opportunities for informal training exist for paperhangers because
few paperhangers have a need for helpers.

The apprenticeship for painters and paperhangers consists of 3
to 4 years of on-the-job training, in addition to 144 hours of related
classroom instruction each year. Apprenticesreceiveinstructionin
color harmony, use and care of tools and equipment, surface prepa-
ration, application techniques, paint mixing and matching, charac-
teristics of different finishes, blueprint reading, wood finishing, and
safety.

Whether a painter |earns the trade through aformal apprentice-
ship or informally as a helper, on-the-job instruction covers similar
skill areas. Under the direction of experienced workers, trainees
carry supplies, erect scaffolds, and do simple painting and surface
preparation tasks while they learn about paint and painting equip-
ment. As they gain experience, trainees learn to prepare surfaces
for painting and paperhanging, to mix paints, and to apply paint
and wall coverings efficiently and neatly. Near the end of their
training, they may learn decorating concepts, color coordination,
and cost-estimating techniques. In addition to learning craft skills,
painters must become familiar with safety and health regulations so
that their work isin compliance with the law.

Apprentices or helpers generally must be at least 16 years old
and in good physical condition. A high school education or its
equivalent, with courses in mathematics, usually is required to en-
ter an apprenticeship program. Applicants should have good manual
dexterity and color sense.

Painters and paperhangers may advance to supervisory or esti-
mating jobs with painting and decorating contractors. Many estab-
lish their own painting and decorating businesses.

Job Outlook
Job prospects should be good, as thousands of painters and paper-
hangers transfer to other occupations or leave the |abor force each

31



year. Because there are no strict training requirements for entry,
many people with limited skills work as painters or paperhangers
for a short time and then move on to other types of work. Many
fewer openingswill occur for paperhangers because the number of
these jobsis comparatively small.

In addition to the need to repl ace experienced workers, new jobs
will be created. Employment of painters and paperhangers is ex-
pected to grow about as fast as the average for all occupations
through the year 2010, reflecting increasesin the level of new con-
struction and in the stock of buildings and other structures that re-
quire maintenance and renovation. Painting isvery labor-intensive
and not suitable to the kinds of technological changes that might
make workers more productive and thus restrict employment growth.

Jobseekers considering these occupations should expect some
periods of unemployment, especially until they becomefully skilled.
Many construction projects are of short duration, and construction
activity iscyclical and seasonal in nature. Remodeling, restoration,
and maintenance projects, however, often provide many jobs for
painters and paperhangers even when new construction activity
declines. Themost versatile painters and skilled paperhangers gen-
eraly are best able to keep working steadily during downturnsin
the economy.

Earnings

In 2000, median hourly earnings of painters, construction and main-
tenance, were$13.10. The middle 50 percent earned between $10.36
and $16.81. Thelowest 10 percent earned less than $8.56, and the
highest 10 percent earned more than $22.39. Median hourly earn-
ings in the industries employing the largest numbers of paintersin
2000 are shown below:

Painting and paper hanging.......ccocceeverieieneienereee e
Residential building construction
Real estate operators and lessors
Real estate agents and managers..........ccovevee.

Personnel SUPPlY SEIVICES .....c.eovveeeririeirereeeee e

In 2000, median earnings for paperhangers were 15.33. The
middle 50 percent earned between $10.89 and $19.91. Thelowest
10 percent earned less than $8.04, and the highest 10 percent earned
more than $24.16. Earnings for painters may be reduced on occa
sion because of bad weather and the short-term nature of many
construction jobs. Hourly wage rates for apprentices usually start
at 40 to 50 percent of the rate for experienced workersand increase
periodically.

Some painters and paperhangers are members of the Interna-
tional Brotherhood of Painters and Allied Trades. Some mainte-
nance painters are members of other unions.

Related Occupations

Painters and paperhangers apply various coverings to decorate and
protect wood, drywall, metal, and other surfaces. Other construc-
tion occupations in which workers do finishing work include car-
penters; carpet, floor, and tile installers and finishers; drywall
installers, ceiling tileinstallers, and tapers; and plasterers and stucco
masons.

Sour ces of Additional Information
For details about painting and paperhanging apprenti ceships or work
opportunities, contact local painting and decorating contractors, a
local of the International Brotherhood of Paintersand Allied Trades,
a local joint union-management apprenticeship committee, or an
office of the State apprenticeship agency or employment service.
For general information about the work of painters and paper-
hangers, contact:
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> International Brotherhood of Paintersand Allied Trades, 1750 New York
Ave. NW., Washington, DC 20006.

For information on training programs, contact:
» Associated Builders and Contractors, 1300 N. 17th St., Arlington, VA
222009. Internet: http://www.abc.org
» Painting and Decorating Contractors of America, 3913 Old Lee High-
way, Suite 33B, Fairfax, VA, 22030.
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Pipelayers, Plumbers, Pipefitters, and

Steamfitters
(O*NET 47-2151.00, 47-2152.01, 47-2152.02, 47-2152.03)

Significant Points
¢ Job opportunities should be excellent because not
enough people are seeking training.
e Most workers learn the trade through 4 or 5 years of
formal apprenticeship training.

® Pipelayers, plumbers, pipefitters, and steamfitters make
up one of the largest and highest paid construction
occupations.

Nature of the Work

Most people are familiar with plumbers, who cometo their hometo
unclog adrain or install an appliance. 1n addition to these activities,
however, pipelayers, plumbers, pipefitters, and steamfittersinstal,
maintain, and repair many different types of pipe systems. For ex-
ample, some systems move water to a municipal water treatment
plant and then to residential, commercial, and public buildings. Other
systems dispose of waste, provide gas to stoves and furnaces, or
supply air-conditioning. Pipe systemsin powerplantscarry the steam
that powers huge turbines. Pipes aso are used in manufacturing
plants to move material through the production process.

Although pipelaying, plumbing, pipefitting, and steamfitting
sometimes are considered asingle trade, workers generally special-
izein one of the four areas. Pipelayerslay clay, concrete, plastic,
or cast-iron pipe for drains, sewers, water mains, and oil or gas
lines. Before laying the pipe, pipelayers prepare and grade the
trenches either manually or with machines. Plumbers install and
repair thewater, waste disposal, drainage, and gas systemsin homes
and commercial and industrial buildings. Plumbers aso install
plumbing fixtures—bathtubs, showers, sinks, and toilets—and
appliances such as dishwashers and water heaters. Pipefittersin-
stall and repair both high- and low-pressure pipe systems used in
manufacturing, in the generation of electricity, and in heating and
cooling buildings. They aso install automatic controlsthat arein-
creasingly being used to regulate these systems. Some pipefitters
speciaize in only one type of system. Seanfitters, for example,
install pipe systemsthat move liquids or gases under high pressure.
Sorinklerfittersinstall automatic fire sprinkler systemsin buildings.

Pipelayers, plumbers, pipefitters, and steamfitters use many dif-
ferent material s and construction techniques, depending on the type
of project. Residential water systems, for example, incorporate cop-
per, steel, and plastic pipe that can be handled and installed by one
or two workers. Municipal sewerage systems, on the other hand,
aremade of large cast-iron pipes; installation normally requirescrews
of pipefitters. Despite these differences, all pipelayers, plumbers,
pipefitters, and steamfitters must be ableto follow building plansor
blueprints and instructions from supervisors, lay out the job, and
work efficiently with the materials and tools of the trade. Comput-
ers often are used to create blueprints and plan layouts.
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Plumbersinstall plumbing fixtures such asfaucets, sinks, and toilets.

When construction plumbers install piping in a house, for ex-
ample, they work from blueprints or drawingsthat show the planned
location of pipes, plumbing fixtures, and appliances. They first lay
out the jab to fit the piping into the structure of the house with the
least waste of material and within the confines of the structure. They
then measure and mark areas in which pipes will be installed and
connected. Construction plumbersalso check for obstructionssuch
aselectrica wiringand, if necessary, planthe pipeinstallation around
the problem.

Sometimes, plumbers have to cut holes in walls, ceilings, and
floors of ahouse. For some systems, they may hang steel supports
from ceiling joists to hold the pipein place. To assemble asystem,
plumbers—using saws, pipe cutters, and pipe-bending machines—
cut and bend lengths of pipe. They connect lengths of pipe with
fittings, using methods that depend on the type of pipe used. For
plastic pipe, plumbers connect the sections and fittings with adhe-
sives. For copper pipe, they slide afitting over the end of the pipe
and solder it in place with atorch.

After the piping is in place in the house, plumbers install the
fixtures and appliances and connect the system to the outside water
or sewer lines. Finally, using pressure gauges, they check the sys-
tem to ensure that the plumbing works properly.

Working Conditions

Because pipelayers, plumbers, pipefitters, and steamfittersfrequently
must lift heavy pipes, stand for long periods, and sometimes work
in uncomfortable or cramped positions, they need physical strength

aswell as stamina. They also may have to work outdoorsin incle-
ment weather. In addition, they are subject to possible falls from
ladders, cuts from sharp tools, and burns from hot pipes or solder-
ing equipment.

Pipelayers, plumbers, pipefitters, and steamfitters engaged in
construction generally work astandard 40-hour week; thoseinvolved
in maintaining pipe systems, including those who provide mainte-
nance services under contract, may have to work evening or week-
end shifts, aswell asbe on call. These maintenance workers may
spend quite a bit of time traveling to and from worksites.

Employment
Pipelayers, plumbers, pipefitters, and steamfitters constitute one of
the largest construction occupations, holding about 568,000 jobsin
2000. About 52 percent worked for plumbing, heating, and air con-
ditioning contractors engaged in new construction, repair, modern-
ization, or maintenance work. Others did maintenance work for a
variety of industrial, commercial, and government employers. For
example, pipefitters were employed as maintenance personnel in
the petroleum and chemical industries, where manufacturing op-
erations require the moving of liquids and gases through pipes.
About 1 of every 7 pipelayers, plumbers, pipefitters, and steamfitters
was self-employed.

Jobs for pipelayers, plumbers, pipefitters, and steamfitters are
distributed across the country in about the same proportion as the
general population.

Training, Other Qualifications, and Advancement

Virtually all pipelayers, plumbers, pipefitters, and steamfitters
undergo some type of apprenticeship training. Many programs are
administered by local union-management committees made up of
members of the United Association of Journeymen and Appren-
tices of the Plumbing and Pipefitting Industry of the United States
and Canada, and local employers who are members of either the
Mechanical Contractors Association of America, the National
Association of Plumbing-Heating-Cooling Contractors, or the
National Fire Sprinkler Association.

Nonunion training and apprenticeship programs are administered
by local chapters of the Associated Builders and Contractors, the
National Association of Plumbing-Heating-Cooling Contractors, the
American Fire Sprinkler Association, or the Home Builders Insti-
tute of the National Association of Home Builders.

Apprenticeships—both union and nonunion—consist of 4 or 5
years of on-the-job training, in addition to at least 144 hours per
year of related classroom instruction. Classroom subjects include
drafting and blueprint reading, mathematics, applied physics and
chemistry, safety, and local plumbing codesand regulations. Onthe
job, apprentices first learn basic skills, such as identifying grades
and types of pipe, using the tools of the trade, and safely unloading
materials. As apprentices gain experience, they learn how to work
with various types of pipe and how to install different piping sys-
tems and plumbing fixtures. Apprenticeship gives trainees a thor-
ough knowledge of dl aspectsof thetrade. Although most pipelayers,
plumbers, pipefitters, and steamfitters are trained through appren-
ticeship, some still learn their skillsinformally on the job.

Applicants for union or nonunion apprentice jobs must be at
least 18 years old and in good physical condition. Apprenticeship
committees may require applicants to have a high school diploma
or its equivalent. Armed Forces training in pipelaying, plumbing,
and pipefitting is considered very good preparation. In fact, per-
sonswith this background may be given credit for previous experi-
ence when entering a civilian apprenticeship program. Secondary
or postsecondary courses in shop, plumbing, general mathematics,
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drafting, blueprint reading, computers, and physics also are good
preparation.

Although there are no uniform national licensing requirements,
most communities require plumbers to be licensed. Licensing re-
quirementsvary from areato area, but most localities require work-
ers to pass an examination that tests their knowledge of the trade
and of local plumbing codes.

Some pipelayers, plumbers, pipefitters, and steamfitters may
become supervisorsfor mechanical and plumbing contractors; others
go into business for themselves.

Job Outlook

Job opportunities are expected to be excellent, asincreased demand
for skilled pipelayers, plumbers, pipefitters, and steamfittersis ex-
pected to outpace the supply of workers trained in this craft. Em-
ployment of pipelayers, plumbers, pipefitters, and steamfitters is
expected to grow about as fast as the average for al occupations
through the year 2010. In addition, many potential workers may
prefer work that is less strenuous and has more comfortable work-
ing conditions. Well-trained workers will have especialy favor-
able opportunities.

Demand for plumbers will stem from building renovation, in-
cluding the increasing installation of sprinkler systems; repair and
maintenance of existing residential systems; and maintenance ac-
tivitiesfor places having extensive systems of pipes, such as power
plants, water and wastewater treatment plants, pipelines, office build-
ings, and factories. However, the growing use of plastic pipe and
fittings, which are much easier toinstall and repair than other types;
increasingly efficient sprinkler systems; and other new technolo-
gies will restrict the number of new jobs. In addition to those re-
sulting from employment growth, many positions will become
available each year from the need to replace experienced workers
who retire or leave the occupation for other reasons.

Traditionally, many organizations with extensive pipe systems
have employed their own plumbers or pipefittersto maintain equip-
ment and keep systemsrunning smoothly. But, to reducelabor costs,
many of these firmsno longer employ afull-time, in-house plumber
or pipefitter. Instead, when they need aplumber, they rely on work-
ers provided under service contracts by plumbing and pipefitting
contractors.

Construction projects provide only temporary employment. So,
when a project ends, pipelayers, plumbers, pipefitters, and
steamfitters working on the project may experience bouts of un-
employment. Because construction activity varies from area to
area, job openings, aswell as apprenticeship opportunities, fluctu-
ate with local economic conditions. However, employment of
pipelayers, plumbers, pipefitters, and steamfitters generally isless
sensitive to changes in economic conditions than is that of some
other construction trades. Even when construction activity declines,
maintenance, rehabilitation, and replacement of existing piping
systems, aswell astheincreasing installation of fire sprinkler sys-
tems, provide many jobs for pipelayers, plumbers, pipefitters, and
steamfitters.

Earnings

Pipelayers, plumbers, pipefitters, and steamfitters are among the
highest paid construction occupations; in 2000, median hourly earn-
ings of plumbers, pipefitters, and steamfitters were $18.19. The
middle 50 percent earned between $14.00 and $24.24. The lowest
10 percent earned lessthan $10.71, and the highest 10 percent earned
more than $30.06. Median hourly earnings in the industries em-
ploying thelargest numbersof plumbers, pipefitters, and steamfitters
in 2000 are shown below.
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Plumbing, heating, and air-conditioning ...........cceceevveveecererienenn. $18.20
Nonresidential building CONSLIUCLION ........ccvveriverinecieeccee 17.80
Heavy construction, except highway 17.26
Local government ........ccoceeeveereeereenene 17.12
Miscellaneous special trade Contractors ...........cceeevveveeeervereenenns 16.92

In 2000, median hourly earnings of pipelayerswere $13.20. The
middle 50 percent earned between $10.17 and $17.71. The lowest
10 percent earned less than $8.61, and the highest 10 percent earned
more than $23.16.

Apprentices usually begin at about 50 percent of the wage rate
paid to experienced pipelayers, plumbers, pipefitters, and
steamfitters. Wages increase periodically as skillsimprove. After
an initial waiting period, apprentices receive the same benefits as
do experienced pipelayers, plumbers, pipefitters, and steamfitters.

Many pipelayers, plumbers, pipefitters, and steamfittersare mem-
bers of the United Association of Journeymen and Apprentices of
the Plumbing and Pipefitting Industry of the United States and
Canada.

Related Occupations

Other occupations in which workers install and repair mechanical
systemsin buildings are boilermakers; electricians; elevator install-
ers and repairers; heating, air-conditioning, and refrigeration me-
chanicsand installers; industrial machinery installation, repair, and
maintenance workers; sheet-metal workers; and stationary engineers
and boiler operators.

Sour ces of Additional Information
For information about apprenticeships or work opportunities in
pipelaying, plumbing, pipefitting, and steamfitting, contact local
plumbing, heating, and air-conditioning contractors; alocal or State
chapter of the National Association of Plumbing, Heating, and Cool-
ing Contractors; alocal chapter of the Mechanical Contractors Asso-
ciation; alocal chapter of the United Association of Journeymen
and Apprentices of the Plumbing and Pipefitting Industry of the
United States and Canada; or the nearest office of your State employ-
ment service or apprenticeship agency.

For information about apprenticeship opportunities for
pipelayers, plumbers, pipefitters, and steamfitters, contact:
> United Association of Journeymen and Apprentices of the Plumbing
and Pipefitting Industry, 901 Massachusetts Ave. NW., Washington, DC
20001.

For more information about training programs for pipelayers,
plumbers, pipefitters, and steamfitters, contact:
» Associated Builders and Contractors, 1300 N. 17th St., Arlington, VA
22209. Internet: http://www.abc.org
» National Association of Home Builders, 15th and M St. NW., Washing-
ton, DC 20005. Internet: http://www.hbi.org

For general information about the work of pipelayers, plumbers,
and pipefitters, contact:
» Mechanical Contractors Association of America, 1385 Piccard Dr.,
Rockville, MD 20850. Internet: http://www.mcaa.org
> Nationa Association of Plumbing-Heating-Cooling Contractors, 180 S.
Washington St., PO. Box 6808, Falls Church, VA 22040.

For general information about the work of sprinklerfitters,
contact:
» American Fire Sprinkler Association, Inc., 12959 Jupiter Rd., Suite 142,
Dallas, TX 75238-3200. Internet: http://www.firesprinkler.org
> National Fire Sprinkler Association, Robin Hill Corporate Park, Rt. 22,
Box 1000, Patterson, NY 12563. Internet: http://www.nfsa.org



|
Plasterers and Stucco Masons

(O*NET 47-2161.00)

Significant Paoints
e Plastering is physically demanding.
e Plastering islearned on the job, either through a formal
apprenticeship program or by working as a helper.

¢ Job opportunities are expected to be good, particularly
in the South and Southwest.

Nature of the Work

Plastering—one of the oldest craftsin the building trades—isenjoy-
ing resurgence in popularity because of the introduction of newer,
less costly materials and techniques. Plasterers apply plaster to
interior wallsand ceilingsto form fire-resistant and rel atively sound-
proof surfaces. They also apply plaster veneer over drywall to cre-
ate smooth or textured abrasion-resistant finishes. In addition,
plasterersinstall prefabricated exterior insulation systems over ex-
isting walls—for good insulation and interesting architectural ef-
fects—and cast ornamental designsin plaster. Stucco masonsapply
durable plasters, such as polymer-based acrylic finishes and stucco,
to exterior surfaces. Drywall installers, ceiling tile installers, and
tapers—who are discussed elsewhere in the Handbook—use dry-
wall instead of plaster when erecting interior walls and ceilings.

When plasterers work with interior surfaces such as concrete
block and concrete, they first apply abrown coat of gypsum plaster
that provides a base, followed by a second, or finish, coat—also
called “white coat”—which is alime-based plaster. When plaster-
ing metal lath (supportive wire mesh) foundations, they apply apre-
paratory, or “scratch,” coat with a trowel. They spread this rich
plaster mixtureinto and over the metal lath. Beforethe plaster sets,
plasterers scratch its surface with arake-like tool to produce ridges,
so that the subsequent brown coat will bond tightly.

Laborers prepare a thick, smooth plaster for the brown coat.
Plasterers spray or trowel this mixture onto the surface, then finish
by smoothing it to an even, level surface.

For the finish coat, plasterers prepare a mixture of lime, plaster
of Paris, and water. They quickly apply thisto the brown coat using
a “hawk”—a light, metal plate with a handle—trowel, brush, and
water. This mixture, which sets very quickly, produces a very
smooth, durable finish.

Plasterers also work with a plaster material that can be finished
inasinglecoat. This“thin-coat” or gypsum veneer plaster is made
of lime and plaster of Paris and is mixed with water at the jobsite.
This plaster provides a smooth, durable, abrasion-resistant finish
on interior masonry surfaces, special gypsum baseboard, or drywall
prepared with a bonding agent.

Plasterers create decorative interior surfaces as well. They do
this by pressing a brush or trowel firmly against a wet plaster sur-
face and using a circular hand motion to create decorative swirls.

For exterior work, stucco masons usually apply stucco—a mix-
ture of Portland cement, lime, and sand—over cement, concrete,
masonry, or lath. Stucco may also be applied directly to awirelath
with ascratch coat, followed by abrown coat and then afinish coat.
Stucco masons may also embed marble or gravel chipsinto the fin-
ish coat to achieve a pebblelike, decorative finish.

Increasingly, plasterers apply insulation to the exteriors of new
and old buildings. They cover the outer wall with rigid foam insu-
lation board and reinforcing mesh, and then trowel on a polymer-
based or polymer-modified base coat. They may apply an additional
coat of this material with a decorative finish.

Plasterersrepair old plaster andinstall plaster in new construction.

Plasterers sometimes do complex decorative and ornamental
work that requires special skill and creativity. For example, they
may moldintricatewall and ceiling designs. Following an architect’s
blueprint, plasterers pour or spray aspecial plaster into amold and
allow it to set. Workers then remove the molded plaster and put it
in place, according to the plan.

Working Conditions

Most plastering jobs areindoors; however, plasterers and stucco ma-
sons work outside when applying stucco or exterior wall insulation
and decorative finish systems. Sometimes, plasterers work on scaf-
folds high above the ground.

Plastering isphysically demanding, requiring considerable stand-
ing, bending, lifting, and reaching overhead. Thework can be dusty
and dirty, soiling shoes and clothing, and can irritate the skin and
eyes.

Employment

Plasterers and stucco masons held about 54,000 jobsin 2000. Most
plasterers and stucco masons work on new construction sites, par-
ticularly where special architectural and lighting effects are part of
thework. Somerepair and renovate older buildings. Many plaster-
ers and stucco masons are employed in Florida, California, and the
Southwest, where exterior plasterswith decorative finishesarevery
popular.
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Most plasterers and stucco masons work for independent con-
tractors. About 1 out of every 6 plasterers and stucco masons is
self-employed.

Training, Other Qualifications, and Advancement

Although most employers recommend apprenticeship as the best
way to learn plastering, many people learn the trade by working as
helpers to experienced plasterers and stucco masons. Those who
learn the trade informally as hel pers usually start by carrying mate-
rials, setting up scaffolds, and mixing plaster. Later, they learn to
apply the scratch, brown, and finish coats.

Apprenticeship programs, sponsored by local joint committees
of contractors and unions, generally consist of 2 or 3 years of on-
the-job training, in addition to at least 144 hours annually of class-
room instruction in drafting, blueprint reading, and mathematics
for layout work.

In the classroom, apprentices start with ahistory of thetrade and
the industry. They also learn about the uses of plaster, estimating
materials and costs, and casting ornamental plaster designs. Onthe
job, they learn about lath bases, plaster mixes, methods of plaster-
ing, blueprint reading, and safety. They a so learn how to use vari-
ous tools, such as hand and powered trowels, floats, brushes,
straightedges, power tools, plaster-mixing machines, and piston-
type pumps. Some apprenticeship programs allow individuals to
obtain training in related occupations, such as cement masonry and
bricklaying.

Applicants for apprentice or helper jobs normally must be at
least 17 yearsold, ingood physical condition, and have good manual
dexterity. Applicants who have a high school education are pre-
ferred. Coursesin general mathematics, mechanical drawing, and
shop provide a useful background.

Plasterers and stucco masons may advanceto supervisors, super-
intendents, or estimators for plastering contractors or may become
self-employed contractors.

Job Outlook
Job opportunities for plasterers and stucco masons are expected
to be good through 2010 because many potential workers may pre-
fer work that is less strenuous and has more comfortable working
conditions. Well-trained workers will have especially favorable
opportunities.

Employment of plasterers and stucco masons is expected to
increase about asfast asthe average for al occupationsthrough the
year 2010. In addition to job openings due to rising demand for
plastering and stuccowork, jobswill become available as plasterers
and stucco masons transfer to other occupations or leave the labor
force.

In past years, employment of plasterers declined as more build-
ers switched to drywall construction. This decline has halted,
however, and employment of plasterersisexpected to continue grow-
ing as aresult of the appreciation for the durability and attractive-
ness that troweled finishes provide. Thin-coat plastering—or
veneering—in particular is gaining wide acceptance as more buil d-
ers recognize its ease of application, durability, quality of finish,
and fire-retarding qualities. Prefabricated wall systems and new
polymer-based or polymer-modified acrylic exterior insulating fin-
ishesal so aregaining popularity, particularly in the South and South-
west regions of the country. This is not only because of their
durability, attractiveness, and insul ating properties but al so because
of their relatively low cost. In addition, plastererswill be needed to
renovate plasterwork in old structures and to create specia archi-
tectural effects, such as curved surfaces, which are not practical
with drywall materials.
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Most plasterers and stucco masons work in construction, where
prospects fluctuate from year to year due to changing economic
conditions. Bad weather affects plastering |essthan other construc-
tion trades because most work is indoors. On exterior surfacing
jobs, however, plasterers and stucco masons may |ose time because
materials cannot be applied under wet or freezing conditions. Best
employment opportunities should continue to be in Florida, Cali-
fornia, and the Southwest, where exterior plaster and decorative
finishes are expected to remain popular.

Earnings

In 2000, median hourly earnings of plasterers and stucco masons
were $16.00. The middle 50 percent earned between $12.41 and
$20.83. Thelowest 10 percent earned less than $9.72, and the top
10 percent earned more than $26.08.

The median hourly earningsin the largest industries employing
plasterers and stucco masonsin 2000 were $16.03 in masonry, stone-
work, and plastering and $14.51 in concrete work.

Apprentice wage rates start at about half the rate paid to experi-
enced plasterers and stucco masons. Annual earningsfor plasterers
and stucco masons and apprentices can be less than the hourly rate
would indicate, because poor weather and periodic declinesin con-
struction activity can limit worktime.

Many plasterersand stucco masons are membersof unions. They
are represented by the Operative Plasterers and Cement Masons
International Association of the United States and Canada, or by
the International Union of Bricklayers and Allied Craftsmen.

Related Occupations

Other construction workers who use atrowel as their primary tool
include brickmasons, blockmasons, and stonemasons; cement ma-
sons, concrete finishers, segmental pavers, and terrazzo workers;
and drywall installers, ceiling tile installers, and tapers.

Sour ces of Additional Information
For information about apprenticeships or other work opportunities,
contact local plastering contractors, locals of the unions previously
mentioned, a local joint union-management apprenticeship com-
mittee, or the nearest office of your State apprenticeship agency or
employment service.

For general information about the work of plasterers and stucco
masons, contact:
> International Union of Bricklayers and Allied Craftsmen, 815 15th St.
NW., Washington, DC 20005. Internet: http://www.bacweb.org
> Operative Plasterers’ and Cement Masons' International Association of
the United States and Canada, 14405 Laurel Place, Suite 300, Laurel, MD
20707.
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Roofers

(O*NET 47-2181.00)

Significant Points

® Most roofers acquire their skills informally on the job;
some roofers train through 3-year apprenticeship
programs.

e Jobsfor roofers should be plentiful because the work is
hot, strenuous, and dirty, resulting in high job turnover.

e Demand for roofersis less susceptible to downturnsin
the economy than that for other construction trades
because most roofing work consists of repair and
reroofing.



Natur e of the Work

A leaky roof can damage ceilings, walls, and furnishings. To pro-
tect buildings and their contents from water damage, roofers repair
and install roofs made of tar or asphalt and gravel; rubber or ther-
mopl astic; metal; or shinglesmade of asphalt, date, fiberglass, wood,
tile, or other material. Repair and reroofing—replacing old roofs
on existing buildings—provide many job opportunities for these
workers. Roofersal so may waterproof foundation wallsand floors.

There are two types of roofs—flat and pitched (sloped). Most
commercial, industrial, and apartment buildings haveflat or dlightly
sloping roofs. Most houses have pitched roofs. Somerooferswork
on both types; others specialize.

Most flat roofs are covered with several layers of materials.
Roofers first put alayer of insulation on the roof deck. Over the
insulation, they then spread a coat of molten bitumen, atarlike sub-
stance. Next, they install partially overlapping layers of roofing
felt—afabric saturated in bitumen—over the surface. Roofersuse
a mop to spread hot bitumen over the surface and under the next
layer. Thissed sthe seamsand makesthe surfacewatertight. Roofers
repeat these steps to build up the desired number of layers, called
“plies.” Thetop layer either is glazed to make a smooth finish or
has gravel embedded in the hot bitumen to create a rough surface.

An increasing number of flat roofs are covered with a single-
ply membrane of waterproof rubber or thermoplastic compounds.
Roofers roll these sheets over the roof’s insulation and seal the
seams. Adhesive, mechanical fasteners, or stone ballasts hold the
sheetsin place. The building must be of sufficient strength to hold
the ballast.

Most residential roofs are covered with shingles. To apply
shingles, roofers first lay, cut, and tack 3-foot strips of roofing felt
lengthwise over theentireroof. Then, starting from the bottom edge,
they staple or nail overlapping rows of shinglesto the roof. Work-
ers measure and cut the felt and shinglesto fit intersecting roof sur-
facesand tofit around vent pipesand chimneys. Wherever two roof
surfaces intersect, or shingles reach avent pipe or chimney, roofers
cement or nail flashing-strips of metal or shingle over the joints to
make them watertight. Finally, roofers cover exposed nailheadswith
roofing cement or caulking to prevent water leakage.

Some roofers also waterproof and dampproof masonry and con-
crete wallsand floors. To prepare surfaces for waterproofing, they
hammer and chisel away rough spots, or remove them with a rub-
bing brick, before applying a coat of liquid waterproofing com-
pound. They also may paint or spray surfaceswith awaterproofing
material, or attach waterproofing membrane to surfaces. When
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Roofing work is strenuous, involving heavy lifting, climbing,
bending, and kneeling.

dampproofing, they usually spray a bitumen-based coating on inte-
rior or exterior surfaces.

Working Conditions

Roofingwork isstrenuous. Itinvolvesheavy lifting, aswell asclimb-
ing, bending, and kneeling. Roofers work outdoors in all types of
weather, particularly when making repairs. Theseworkersrisk dips
or fallsfrom scaffolds, ladders, or roofs, or burnsfrom hot bitumen.
In addition, roofs become extremely hot during the summer.

Employment

Roofers held about 158,000 jobs in 2000. Almost all wage and
salary roofersworked for roofing contractors. About 1 out of every
4 rooferswas self-employed. Many self-employed roofers special-
ized in residentia work.

Training, Other Qualifications, and Advancement

Most roofers acquire their skillsinformally by working as helpers
for experienced roofers. They start by carrying equipment and
material, and erecting scaffolds and hoists. Within 2 or 3 months,
trainees are taught to measure, cut, and fit roofing materials and,
later, to lay asphalt or fiberglass shingles. Because some roofing
materials are used infrequently, it can take several years to get
experienceworking on all the varioustypes of roofing applications.

Some roofers train through 3-year apprenticeship programs ad-
ministered by local union-management committees representing
roofing contractors and locals of the United Union of Roofers,
Waterproofers, and Allied Workers. The apprenticeship program
generally consists of aminimum of 2,000 hours of on-the-job train-
ing annually, plus 144 hours of classroom instruction ayear in sub-
jects such astools and their use, arithmetic, and safety. On-the-job
training for apprenticesis similar to that for hel pers, except that the
apprenticeship program is more structured. Apprenticesalso learn
to dampproof and waterproof walls.

Good physical condition and good balance are essential for roof-
ers. A high school education, or its equivalent, is helpful, as are
courses in mechanical drawing and basic mathematics. Most ap-
prentices are at least 18 years old.

Roofers may advance to supervisor or estimator for a roofing
contractor, or become contractors themselves.

Job Outlook

Jobs for roofers should be plentiful through the year 2010, prima-
rily because of the need to replace workers who transfer to other
occupations or leave the labor force. Turnover is high—roofing
work is hot, strenuous, and dirty, and a significant number of work-
ers treat roofing as a temporary job until something better comes
along. Some roofers leave the occupation to go into other con-
struction trades.

Employment of roofersis expected to grow about as fast as the
average for all occupations through the year 2010. Roofs deterio-
rate faster than most other parts of buildings and periodically need
to be repaired or replaced. About three-fourths of roofing work is
repair and replacement, a higher proportion than in most other con-
structionwork. Asaresult, demand for roofersisless susceptibleto
downturns in the economy than that for other construction trades.
In addition to repair and reroofing work on the growing stock of
buildings, new construction of industrial, commercial, and residen-
tial buildings will add to the demand for roofers. Jobs should be
easiest to find during spring and summer, when most roofingisdone.

Earnings
In 2000, median hourly earnings of rooferswere $13.95. The mid-
dle 50 percent earned between $10.72 and $18.86. The lowest 10
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percent earned |ess than $8.68, and the highest 10 percent earned
more than $24.47. The median hourly earnings in 2000 of roofers
in the roofing, siding, and sheet metal work industry were $14.00.

Some roofers are members of the United Union of Roofers,
Waterproofers, and Allied Workers.

Apprentices usually start at about 40 percent of the rate paid to
experienced roofers and receive periodic raises as they acquire the
skills of the trade. Earnings for roofers are reduced on occasion
because poor weather often limits the time they can work.

Related Occupations

Roofers use shingles, bitumen and gravel, single-ply plastic or rub-
ber sheets, or other material sto waterproof building surfaces. Work-
ersin other occupations who cover surfaces with special materials
for protection and decoration include carpenters; carpet, floor, and
tileinstallers and finishers; cement masons, concrete finishers, seg-
mental pavers, and terrazzo workers; drywall installers, ceiling tile
installers, and tapers; and plasterers and stucco masons.

Sour ces of Additional Infor mation
For information about apprenticeships or job opportunitiesin roof-
ing, contact local roofing contractors, alocal chapter of the roofers
union, alocal joint union-management apprenticeship committee,
or the nearest office of your State employment service or apprentice-
ship agency.

For information about the work of roofers, contact:
> National Roofing Contractors Association, 10255 W. Higgins Rd.,
Rosemont, IL 60018-5607. Internet: http://www.nrca.net
> United Union of Roofers, Waterproofers, and Allied Workers, 1660 L
St. NW., Suite 800, Washington, DC 20036.
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Sheet Metal Workers

(O*NET 47-2211.00)

Significant Points

e Two out of 3 jobs are found in the construction
industry; about 1 out of 3 isin manufacturing.

e Apprenticeship programs lasting 4 or 5 years are
considered the best training.

e Job opportunities should be excellent in construction.

Nature of the Work

Sheet metal workers make, install, and maintain air-conditioning,
heating, ventilation, and pollution control duct systems; roofs; sid-
ing; rain gutters; downspouts; skylights; restaurant equi pment; out-
door signs; and many other products made from metal sheets. They
also may work with fiberglassand plastic materials. Although some
workers specializein fabrication, installation, or maintenance, most
do dl three jobs. In addition to construction-related sheet metal
work, some sheet metal workers are employed in the mass produc-
tion of sheet metal products in manufacturing.

Sheet metal workers first study plans and specifications to de-
termine the kind and quantity of materias they will need. They
then measure, cut, bend, shape, and fasten pieces of sheet metal to
make ductwork, counter tops, and other custom products. In an
increasing number of shops, sheet metal workers use computerized
metalworking equipment. This enables them to experiment with
different layouts and to select the one that resultsin the least waste
of material. They cut or form partswith computer-controlled saws,
lasers, shears, and presses.
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Sheet metal workersusually fabricatetheir products at a shop away
from the construction site.

In shops without computerized equipment, and for products that
cannot be made on such equipment, sheet metal workers use hand
calculators to make the required calculations and use tapes, rulers,
and other measuring devices for layout work. They then cut or
stamp the parts on machine tools.

Before assembling pieces, sheet metal workers check each part
for accuracy using measuring instruments such as calipers and
micrometers and, if necessary, finish it by using hand, rotary, or
squaring shears and hacksaws. After the parts have been inspected,
workers fasten seams and joints together with welds, bolts, ce-
ment, rivets, solder, specially formed sheet metal drive clips, or
other connecting devices. They then take the parts to the con-
struction site where they further assemble the pieces as they in-
stall them. Theseworkersinstall ducts, pipes, and tubes by joining
them end to end and hanging them with metal hangers secured to
aceiling or awall. They also use shears, hammers, punches, and
drills to make parts at the worksite or to alter parts made in the
shop.

Some jobs are done completely at the jobsite. When installing
ametal roof, for example, sheet metal workers measure and cut the
roofing panels that are needed to complete the job. They secure
thefirst panel in place and interlock and fasten the grooved edge of
the next panel into the grooved edge of thefirst. Then, they nail or
weld the free edge of the pand to the structure. This two-step
process is repeated for each additional panel. Finally, the workers
fasten machine-made molding at joints, along corners, and around
windows and doors for a neat, finished effect.

In addition to installation, some sheet metal workers specialize
in testing, balancing, adjusting, and servicing existing air-condi-
tioning and ventilation systems to make sure they are functioning
properly and to improve their energy efficiency.

Sheet metal workers in manufacturing plants make sheet metal
partsfor products such asaircraft or industrial equipment. Although
some of the fabrication techniques used in large-scale manufactur-
ing are similar to those used in smaller shops, the work may be
highly automated and repetitive.

Working Conditions

Sheet metal workers usually work a40-hour week. Thosewho fab-
ricate sheet metal products work in shops that are well-lighted and
well-ventilated. However, they stand for long periods and lift heavy
materials and finished pieces. Sheet metal workers must follow
safety practices because working around high-speed machines can



be dangerous. They also are subject to cutsfrom sharp metal, burns
from soldering and welding, and falls from ladders and scaffolds.
They usually wear safety glasses but must not wear jewelry or loose-
fitting clothing that could easily be caught in a machine.

Those performing installation work do considerable bending,
lifting, standing, climbing, and squatting, sometimesin close quar-
ters or in awkward positions. Although duct systems and kitchen
equipment are installed indoors, the installation of siding, roofs,
and gutters involves much outdoor work, requiring sheet metal
workers to work in various kinds of weather.

Employment
Sheet metal workers held about 224,000 jobs in 2000. Two-thirds
of all sheet metal workers were found in the construction industry.
Of those employed in construction, three-fourthsworked for plumb-
ing, heating, and air-conditioning contractors; most of the rest
worked for roofing and sheet metal contractors. Some worked for
other special trade contractors and for general contractors engaged
in residential and commercial building. Most of the sheet metal
workers outside of construction are found in manufacturing indus-
tries, such as the fabricated structural metal products, industrial
machinery equipment, and aircraft and partsindustries. Somework
for the Federal government.

Compared with workers in most construction craft occupations,
relatively few sheet metal workers are self-employed.

Training, Other Qualifications, and Advancement
Apprenticeship generally is considered to be the best way to learn
thistrade. The apprenticeship program consists of 4 or 5 years of
on-the-job training and a minimum of 144 hours per year of class-
room instruction. Apprenticeship programs provide comprehen-
siveinstruction in both sheet metal fabrication andinstallation. They
are administered by local joint committees composed of
the Sheet Metal Workers' International Association and local chap-
ters of the Sheet Metal and Air Conditioning Contractors National
Association.

On the job, apprentices learn the basics of pattern layout and
how to cut, bend, fabricate, and install sheet metal. They begin
with basic ductwork and gradually advance to more difficult jobs,
such as making more complex ducts, fittings, and decorative pieces.
They also use materials such as fiberglass, plastics, and other non-
metallic materials.

In the classroom, apprentices learn drafting, plan and specifica-
tion reading, trigonometry and geometry applicableto layout work,
the use of computerized equipment, welding, and the principles of
heating, air-conditioning, and ventilating systems. Safety isstressed
throughout the program. In addition, apprenticeslearn therelation-
ship between sheet metal work and other construction work.

Some persons pick up the trade informally, usually by work-
ing as helpers to experienced sheet metal workers. Most begin
by carrying metal and cleaning up debrisin ametal shop whilethey
learn about materials and tools and their uses. Later,
they learn to operate machines that bend or cut metal. In time,
helpersgo out onthejobsiteto learninstallation. Thosewho acquire
their skills this way often take vocational school courses in math-
ematics or sheet metal fabrication to supplement their work experi-
ence. To be promoted to the journey level, helpers usually must
pass the same written examination asapprentices. Most sheet metal
workers in large-scale manufacturing receive on-the-job training.

Applicants for jobs as apprentices or helpers should be in good
physical condition and have mechanical and mathematical aptitude.
Good eye-hand coordination, spatial and form perception, and
manual dexterity also areimportant. Local apprenticeship commit-
tees require a high school education or its equivalent. Coursesin

algebra, trigonometry, geometry, mechanical drawing, and shop pro-
vide a helpful background for learning the trade, as does related
work experience obtained in the Armed Services.

Itisimportant for experienced sheet metal workersto keep abreast
of new technological developments, such as the growing use of
computerized layout and laser cutting machines. Workers often take
additional training provided by the union or by their employer, to
improve existing skills or to acquire new ones.

Sheet metal workers may advance to supervisory jobs. Some of
these workers take additional training in welding and do work that
is more specialized. Others go into the contracting business for
themselves. Because a sheet metal contractor must have a shop
with equipment to fabricate products, thistype of contracting busi-
ness is more expensive to start than other types of construction
contracting.

Job Outlook
Job opportunities are expected to be excellent for sheet metal work-
ers in the construction industry and in construction-related sheet
metal fabrication, reflecting both rapid employment growth and
openingsarising each year as experienced sheet metal workersleave
the occupation. In addition, many potential workers may prefer
work that isless strenuous and that has more comfortable working
conditions, thus limiting the number of applicants for sheet metal
jobs. Opportunities should be particularly good for individualswho
acquire apprenticeship training. Prospects are expected to be better
for sheet metal workers in the construction industry than for those
in manufacturing because construction is expected to grow faster
than the manufacturing industries that employ sheet metal workers.
Employment of sheet metal workersin construction is expected
toincreasefaster than the averagefor all occupationsthrough 2010,
reflecting growth in the demand for sheet metal installationsasmore
industrial, commercial, and residential structuresarebuilt. Theneed
to install energy-efficient air-conditioning, heating, and ventilation
systemsin theincreasing stock of old buildings and to perform other
types of renovation and maintenance work also should boost em-
ployment. Inaddition, the popularity of decorative sheet metal prod-
ucts and increased architectural restoration are expected to add to
the demand for sheet metal workers. On the other hand, average
job growth is projected for sheet metal workers in manufacturing.
Sheet metal workers in construction may experience periods of
unemployment, particularly when construction projectsend and eco-
nomic conditions dampen construction activity. Nevertheless, em-
ployment of sheet metal workersisless sensitive to declinesin new
construction than is the employment of some other construction
workers, such as carpenters. Maintenance of existing equipment—
which is less affected by economic fluctuations than is new con-
struction—makes up alarge part of the work done by sheet metal
workers. Installation of new air-conditioning and heating systems
in existing buildings continues during construction slumps, asindi-
viduals and businesses adopt more energy-efficient equipment to
cut utility bills. Inaddition, alarge proportion of sheet metal instal-
| ation and maintenanceis doneindoors, so sheet metal workers usu-
ally lose less worktime due to bad weather than other construction
workers do.

Earnings
In 2000, median hourly earnings of sheet metal workers employed
in al industries were $15.31. The lowest 10 percent of all sheet
metal workers earned less than $8.90, and the highest 10 percent
earned more than $27.54.

The median hourly earnings of the largest industries employing
sheet metal workersin 2000 are shown below.
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Federal GOVErNMENE ........cccieieiecececeee e

Plumbing, heating, and air-conditioning ...........cccceevvererererennenn. 16.06
Roofing, siding, and sheet metal Work ..........cccccvveevevneccrerienne 15.37
Fabricated structural metal products...........ccoceeeeerereerenenenene 14.11
Aircraft @and PartS .....ccvceeeereeseee e 13.47

Apprenticesnormally start at about 40 percent of the rate paid to
experienced workers. As apprentices acquire more skills through-
out the course of their training, they receive periodic increases until
their pay approachesthat of experienced workers. Inaddition, union
workers in some areas receive supplemental wages from the union
when they areon layoff or shortened workweeks. Many sheet metal
workers are members of the Sheet Metal Workers' International
Association.

Related Occupations

To fabricate and install sheet metal products, sheet metal workers
combine metalworking skills and knowledge of construction mate-
rials and techniques. Other occupations in which workers lay out
and fabricate metal products include assemblers and fabricators;
machinists; machine setters, operators, and tenders—metal and plas-
tic; and tool and die makers. Construction occupations requiring
similar skills and knowledge include glaziers and heating, air-con-
ditioning, and refrigeration mechanics and installers.

Sour ces of Additional Information
For moreinformation about apprenti ceships or other work opportu-
nities, contact local sheet metal contractors or heating, refrigera-
tion, and air-conditioning contractors; a local of the Sheet Metal
Workers; aloca of the Sheet Metal and Air-Conditioning Contrac-
tors National Association; alocal joint union-management appren-
ticeship committee; or the nearest office of your State employment
service or apprenticeship agency.

For general information about sheet metal workers, contact:
> International Training Institute for the Sheet Metal and Air-Condition-
ing Industry, 601 N. Fairfax St., Suite 240, Alexandria, VA 22314.
» Sheet Metal and Air-Conditioning Contractors National Association,
4201 L afayette Center Dr., Chantilly, VA 20151-1209. Internet:
http://www.smacna.or g
» Sheet Metal Workers International Association, 1750 New York Ave.
NW., Washington, DC 20006. Internet: http://www.smwia.org

. ________________________________________________________|
Structural and Reinforcing Iron and

Metal Workers

(O*NET 47-2171.00, 47-2221.00)

Significant Points

¢ Most employers recommend a 3- or 4-year
apprenticeship.

e During economic downturns, workers can experience
high rates of unemployment.

e The danger of injuries due to fallsis great; therefore,
those who work at great heights do not work during
wet, icy, or extremely windy conditions.

Nature of the Work

Builders use materials made from iron, steel, aluminum, fiberglass,
or precast concrete to construct highways, bridges, office and other
large buildings, and power transmission towers. These structures
have frames made of steel columns, beams, and girders. In addi-
tion, reinforced concrete—concrete containing steel bars or wire
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fabric—is an important material in buildings, bridges, and other
structures, asthe steel givesthe concrete additional strength. More-
over, metal stairways, catwalks, floor gratings, ladders, window
frames, lampposts, railings, fences, and decorativeironwork increase
the functionality and attractiveness of these structures. Structural
and reinforcing iron and metal workers fabricate, assemble, and
install these products. They a sorepair, renovate, and maintain older
buildings and structures, such as manufacturing plants, highways,
and bridges.

Even though the primary meta involved in this work is stedl,
workers often are known as ironworkers. Before construction can
begin, ironworkers must erect steel frames and assemble the cranes
and derricks that move structural stedl, reinforcing bars, buckets of
concrete, lumber, and other materialsand equi pment around the con-
struction site. The structural metal arrives at the construction sitein
sections. There, it is lifted into position by a crane. Ironworkers
then connect the sections and set the cables to do the hoisting.

Once this job has been completed, workers begin to connect
steel columns, beams, and girders according to blueprints and in-
structions from supervisors and superintendents. Structural steel,
reinforcing rods, and ornamental iron generally come to the con-
struction site ready for erection—cut to the proper size, with holes
drilled for bolts and numbered for assembly.

Ironworkers at the construction site unload and stack the prefab-
ricated steel so that it can be hoisted easily when needed. To hoist
the steel, metal workers attach cablesfrom acrane or derrick. One
worker directsthe hoist operator with hand signal's. Another worker

Ironworkers connect sections of structural steel.



holds arope (tag line) attached to the steel to prevent it from swing-
ing. The crane or derrick hoists steel into place in the framework,
where several workers, using spud wrenches, position the steel with
connecting bars and jacks. Workers using drift pins or the handle
of aspud wrench—along wrench with a pointed handle—align the
holesin the stedl with the holesin the framework. Then, they tem-
porarily bolt the piecein place; check vertical and horizontal align-
ment with plumb bobs, laser equipment, transits, or levels; and bolt
or weld the piece permanently in place.

Reinforcing iron and rebar workers set the barsin the formsthat
hold concrete, following blueprints showing the location, size, and
number of reinforcing bars (rebar). They then fasten the bars to-
gether by tying wire around them with pliers. When reinforcing
floors, workers place blocks under the rebar to hold the bars off the
deck. Although these materials usually arrive ready to use, iron-
workers occasionally must cut bars with metal shears or acetylene
torches, bend them by hand or machine, or weld them with arc-
welding equipment. Some concrete isreinforced with welded wire
fabric. Using hooked rods, workers cut and fit the fabric and, while
a concrete crew places the concrete, metal workers properly posi-
tion thefabric in the concrete. Post-tensioning isanother technique
used in reinforcing concrete; workers substitute cablesfor reinforc-
ing bars. When the concrete is poured, the ends of the cables are
left exposed. After theconcretedries, ironworkerstighten thecable.
Post-tensioning allows designers to create larger open areas in a
building because supports can be placed further apart. This tech-
nique is commonly employed in parking garages and arenas.

Ornamental ironworkers install elevator shafts, stairs, curtain
walls (the nonstructural walls and window frames of many large
buildings), and other ornamentation pieces after the structure of the
building has been completed. As they hoist pieces into position,
ornamental ironworkers check that the pieces are properly fitted and
aligned before bolting, brazing, or welding them for a secure fit.

Working Conditions

Structural and reinforcing iron and metal workersusually work out-
side in all kinds of weather. However, those who work at great
heights do not work during wet, icy, or extremely windy conditions.
Because the danger of injuriesdueto fallsis great, ironworkers use
safety devices such as safety belts, scaffolding, and nets to reduce
risk.

Someironworkersfabricate structural metal in fabricating shops,
which usually are located away from the construction site. They
are covered in the statement on assemblers and fabricators found
elsawhere in the Handbook.

Employment
Structura and reinforcing iron and metal workers held about 111,000
jobsin 2000. About half worked for structural steel erection con-
tractors. Most of the remainder worked for contractors specializing
in the construction of homes; factories, commercia buildings,
churches; schools; bridges and tunnels; and water, sewer, commu-
nications, and power lines.

Structural and reinforcing iron and metal workers are employed
in al parts of the country, but most work in metropolitan aress,
where most commercia and industrial construction takes place.

Training, Other Qualifications, and Advancement

Most employers recommend a 3- or 4-year apprenticeship, con-
sisting of on-the-job training and evening classroom instruction,
as the best way to learn this trade. Apprenticeship programs usu-
ally are administered by committees made up of representatives of
local unions of the International Association of Bridge, Structural,

Ornamental and Reinforcing Iron Workers or the local chapters of
contractors’ associations.

Ironworkers must be at least 18 years old. A high school di-
plomamay be preferred by employersand may be required by some
local apprenticeship committees. High school courses in general
mathematics, mechanical drawing, and shop are helpful. Because
materials used iniron working are heavy and bulky, metal workers
must be in good physical condition. They also need good agility,
balance, eyesight, and depth perception to safely work at great
heights on narrow beams and girders. Ironworkers should not be
afraid of heights or suffer from dizziness.

Inthe classroom, apprentices study blueprint reading; mathemat-
icsfor layout work; the basics of structural erecting, rigging, rein-
forcing, welding, and burning; ornamental erection; and assembling.
Apprentices al so study the care and safe use of tools and materials.
On the job, apprentices work in al aspects of the trade, such as
unloading and storing materials at the job site, rigging materials
for movement by crane or derrick, connecting structural steel, and
welding.

Some ironworkers learn the trade informally on the job without
completing an apprenticeship. These workers generally do not re-
celve classroom training, athough some large contractors have ex-
tensive training programs. On-the-job trainees usualy begin by
assisting experienced ironworkers by doing simple jobs, such as
carrying various materials. With experience, trainees perform more
difficult taskslike cutting and fitting different parts; however, learn-
ing through work experience al one may not providetraining ascom-
plete as an apprenticeship program and usually takes longer.

Some experienced workers are promoted to supervisor. Others
may go into the contracting business for themselves.

Job Outlook
Employment of structural and reinforcing iron and metal workersis
expected to rise about as fast as the average for all occupations
through the year 2010, largely based on the continued growth in
industrial and commercia construction. The rehabilitation, main-
tenance, and replacement of a growing number of older buildings,
factories, power plants, and highways and bridges is expected to
create employment opportunities. While some new jobswill arise,
most openingswill result from the need to replace experienced iron-
workers who transfer to other occupations or leave the labor force.
The number of job openings fluctuates from year to year as eco-
nomic conditions and the level of construction activity change.
During economic downturns, ironworkers can experience high rates
of unemployment. Similarly, job opportunitiesfor ironworkers may
vary widely by geographic area. Job openingsfor ironworkers usu-
ally are more abundant during the spring and summer months, when
the level of construction activity increases.

Earnings

In 2000, median hourly earnings of structural iron and steel work-
ersin al industries were $17.92. The middle 50 percent earned
between $13.34 and $24.16. The lowest 10 percent earned less
than $10.05, and the highest 10 percent earned more than $29.62.
In 2000, median hourly earnings of reinforcing iron and rebar work-
ersin al industries were $16.78. The middle 50 percent earned
between $12.57 and $23.64. The lowest 10 percent earned less
than $9.90, and the highest 10 percent earned more than $27.86.
Median hourly earningsin theindustries employing thelargest num-
ber of structural iron and steel workersin 2000 were:

Miscellaneous special trade contractors .........cccceeeevereererereenenn. $19.59
Heavy construction, except highway ........ 17.55
Nonresidentia building construction .... 15.86
Fabricated structural metal products..........cccoceveeeerereiereneenenne 13.71




Many workers in this trade are members of the International
Association of Bridge, Structural, Ornamental, and Reinforcing Iron
Workers. According to the union, average hourly earnings, includ-
ing benefits, for structural and reinforcing metal workers who be-
longed to a union and worked full time ranged between $18 and
$50in 2000. Structural and reinforcing iron and metal workersin
New York, Boston, San Francisco, Chicago, Los Angeles, Phila-
delphia, and other large cities received the highest wages.

Apprentices generally start at about 50 to 60 percent of the rate
paid to experienced journey workers. They receive periodic in-
creases throughout the course of the apprenticeship program, as
they acquirethe skillsof thetrade, until their pay approachesthat of
experienced workers.

Earnings for ironworkers may be reduced on occasion because
work can be limited by bad weather, the short-term nature of con-
struction jobs, and economic downturns.

Related Occupations

Structural and reinforcing iron and metal workers play an essential
rolein erecting buildings, bridges, highways, powerlines, and other
structures. Otherswho aso work on these construction jobsinclude
assemblers and fabricators; boilermakers; civil engineers; cement
masons, concrete finishers, segmental pavers, and terrazzo workers,
construction managers; and welding, soldering, and brazing workers.

Sour ces of Additional Infor mation
For more information on apprenticeships or other work opportuni-
ties, contact local general contractors; a local of the International
Association of Bridge, Structural, Ornamental, and Reinforcing Iron
Workers Union; alocal ironworkers' joint union-management ap-
prenticeship committee; alocal or State chapter of the Associated
Builders and Contractors; or the nearest office of your State em-
ployment service or apprenticeship agency

For apprenticeship information, contact:
> International Association of Bridge, Structural, Ornamental, and Rein-
forcing Iron Workers, Apprenticeship Department, 1750 New York Ave.
NW., Suite 400, Washington, DC 20006.

For general information about ironworkers, contact:
» The Associated General Contractors of America, 333 John Carlyle St.,
Suite 200, Alexandria, VA 22314,

Welding, Soldering, and Brazing
Workers

(O*NET 51-4121.01, 51-4121.02, 51-4121.03, 51-4121.04, 51-4121.05,
51-4122.01, 51-4122.02, 51-4122.03, 51.4122.04)

Significant Points
e Job prospects should be excellent.

e Training ranges from afew weeks of school or on-the-
job training for low-skilled positions to severa years of
combined school and on-the-job training for highly
skilled jobs.

Natur e of the Work

Welding isthe most common way of permanently joining metal parts.
In this process, heat is applied to metal pieces, melting and fusing
them to form apermanent bond. Because of its strength, welding is
used in shipbuilding, automobile manufacturing and repair, aero-
space applications, and thousands of other manufacturing activi-
ties. Welding alsoisused to join beamswhen constructing buildings,
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bridges, and other structures, and to join pipes in pipelines, power
plants, and refineries.

Welders use many types of welding equipment set up in avari-
ety of positions, such as flat, vertical, horizontal, and overhead.
They may perform manual welding, in which the work is entirely
controlled by the welder, or semiautomatic welding, in which the
welder uses machinery, such asawire feeder, to help in performing
welding tasks.

Arc welding is the most common type of welding. Standard
arc welding involvestwo large metal aligator clipsthat are carry-
ing a strong electrical current. Oneclip is attached to any part of
the workpiece being welded. The second clip is connected to a
thin welding rod. When the rod touches the workpiece, a power-
ful electrical circuit is created. The massive heat created by the
electrical current causes both the workpiece and the steel core of
the rod to melt together, cooling quickly to form a solid bond.
During welding, the flux that surrounds the rod’'s core vaporizes,
forming an inert gas that serves to protect the weld from atmo-
spheric elements that might weaken it. Two common advanced
types of arc welding are Gas Tungsten Arc (TIG) and Gas Meta
Arc (MIG) welding. Instead of welding rods, these welding sys-
temsuse aspool of continuously fed wire, which allowsthe welder
to weld longer stretches without stopping to replace the rod. In-
stead of using gas flux surrounding the rod, TIG and MIG protect
the initial weld from the environment by blowing inert gas onto
the weld.

Like arc welding, soldering and brazing use metal to join two
pieces of metal. However, the metal added during the process has
melting point lower than that of the workpiece, so only the added
metal is melted, not the workpiece. Soldering uses metals with a
melting point below 800 degrees Fahrenheit; brazing uses metals
with a melting point above 800 degrees Fahrenheit. Because sol-
dering and brazing do not melt the workpiece, these processes nor-
mally do not create distortions or weaknesses in the workpiece that
can occur with welding. Soldering commonly isused to join elec-
trical, electronic, and other small metal parts. Brazing produces a
stronger joint than does soldering, and often is used to join metals
other than steel, such as brass parts.

Skilled welding, soldering, and brazing workers generally plan
work from drawings or specifications or use their knowledge of
fluxes and base metals to analyze parts. These workers then select
and set up welding equipment and examine welds, to ensure that
they meet standards or specifications. Some welders have more
limited duties, however. They perform routine jobs that already

A relatively small proportion of weldi ng, soldering andl brazing
workers are in construction.



have been planned and laid out and do not require extensive know!-
edge of welding techniques.

Automated welding is used in an increasing number of produc-
tion processes. In these instances, a machine or robot performsthe
welding tasks while monitored by a welding machine operator.
Welding, soldering, and brazing machine setters, operators, and ten-
ders follow specified layouts, work orders, or blueprints. Opera-
tors must load parts correctly and constantly monitor the machine
to ensure that it produces the desired bond.

The work of arc, plasma, and oxy-gas cuttersis closely related
to that of welders. However, instead of joining metals, cutters use
the heat from an électric arc, a stream of ionized gas, or burning
gases to cut and trim metal objectsto specific dimensions. Cutters
also dismantle large objects, such as ships, railroad cars, automo-
biles, buildings, or aircraft. Some operate and monitor cutting ma-
chinessimilar to those used by welding machine operators. Plasma
cutting hasbeen increasing in popul arity because, unlike other meth-
ods, it can cut a wide variety of metals, including stainless stedl,
aluminum, and titanium.

Working Conditions

Welding, soldering, and brazing workers often are exposed to a
number of potential hazards, including the intense light created by
the arc, hazardous fumes, and burns. In the interests of safety, they
wear safety shoes, goggles, hoods with protective lenses, and other
devices designed to prevent burns and eye injuries and to protect
them from falling objects. They normally work in well-ventilated
areasto limit their exposure to fumes. Automated welding, solder-
ing, and brazing machine operators are not exposed to as many dan-
gers, however, and aface shield or gogglesusually provide adequate
protection for these workers.

Welders and cutters may work outdoors, often in inclement
weather, or indoors, sometimesin aconfining area designed to con-
tain sparksand glare. When outdoors, they may work on ascaffold
or platform high off the ground. In addition, they may be required
to lift heavy objects and work in a variety of awkward positions,
having to make welds while bending, stooping, or working over-
head.

Although about half of welders, solderers, and brazers work a
40-hour week, overtime is common, and some welders work up to
70 hours per week. Welders also may work in shifts aslong as 12
hours. Some welders, solderers, brazers, and machine operators
work in factories that operate around-the-clock.

Employment

Welding, soldering, and brazing workers held about 521,000 jobs
in 2000. Of these jobs, 3 of every 4 were found in manufacturing
and services. Most manufacturing jobs were in the transportation
equipment, industrial machinery and equipment, or fabricated metal
products industries. Services industry jobs were mainly in repair
shops and personnel supply agencies. Most jobs for welding, sol-
dering, and brazing machine setters, operators, and tenders were
found in manufacturing industries, primarily those producing fab-
ricated metal products, motor vehicles, and construction and re-
lated machinery.

Training, Other Qualifications, and Advancement

Training for welding, soldering, and brazing workers can range
from a few weeks of school or on-the-job training for low-skilled
positionsto several years of combined school and on-the-job train-
ing for highly skilled jobs. Formal training is available in high
schools, vocational schools, and postsecondary institutions, such

as vocational -technical institutes, community colleges, and private
welding schools. The Armed Forces operate welding schools as
well. Some employers providetraining. Coursesin blueprint read-
ing, shop mathematics, mechanical drawing, physics, chemistry, and
metallurgy are helpful. Knowledge of computersisgaining inim-
portance, especialy for welding, soldering, and brazing machine
operators, who are becoming responsible for the programming of
computer-controlled machines, including robots.

Someweldersbecome certified, aprocesswhereby the employer
sends aworker to an ingtitution, such as an independent testing lab
or technical school, to weld a test specimen to specific codes and
standards required by the employer. Testing procedures are based
on the standards and codes set by one of several industry associa-
tions with which the employer may be affiliated. If the welding
inspector at the examining institution determines that the worker
has performed according to the employer’s guidelines, the inspec-
tor will then certify the welder being tested as able to work with a
particular welding procedure.

Welding, soldering, and brazing workers need good eyesight,
hand-eye coordination, and manual dexterity. They should be able
to concentrate on detailed work for long periods and be able to
bend, stoop, and work in awkward positions. In addition, welders
increasingly need to bewilling to receivetraining and perform tasks
in other production jobs.

Welders can advance to more skilled welding jobs with addi-
tional training and experience. For example, they may become
welding technicians, supervisors, inspectors, or instructors. Some
experienced welders open their own repair shops.

Job Outlook

Job prospects should be excellent for skilled candidates, as many
potential entrants who have the educational and personal qualifica-
tionsto acquire the necessary skills may prefer to attend college or
may prefer work that has more comfortable working conditions.
Employment of welding, soldering, and brazing workersis expected
to grow about as fast as the average for all occupations over the
2000-10 period. In addition, many openings will arise as workers
retire or leave the occupation for other reasons.

The major factor affecting employment of welders is the health
of theindustriesin which they work. Because almost every manu-
facturing industry uses welding at some stage of manufacturing or
in the repair and maintenance of equipment, a strong economy will
keep demand for welders high. A downturn affecting industries
such as auto manufacturing, construction, or petroleum, however,
would have a negative impact on the employment of welders in
those areas, and could cause some layoffs. Levels of government
funding for infrastructure repairs and improvements also are ex-
pected to be an important determinant of the future number of weld-
ing jobs.

Regardless of the state of the economy, the pressuresto improve
productivity and hold down labor costs are leading many compa-
nies to invest more in automation, especially computer-controlled
and robotically-controlled welding machinery. Thismay affect the
demand for low-skilled manual welding, soldering, and brazing
workers because the jobsthat are currently being automated are the
simple, repetitive ones. The growing use of automation, however,
should increase demand for highly skilled welding, soldering, and
brazing machine setters, operators, and tenders. Welders working
on construction projects or in equipment repair will not be affected
by technology change to the same extent that other welders are,
because their jobs are not as easily automated.

Technology ishelping to improve welding, creating more usesfor
welding in the workplace and expanding employment opportunities.
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For example, new ways are being devel oped to bond dissimilar ma-
terials and nonmetallic materials, such as plastics, composites, and
new alloys. Also, laser beam and el ectron beam welding, new fluxes,
and other new technologies and techniques are improving the re-
sultsof welding, making it applicableto awider assortment of jobs.
Improvements in technology also have boosted welding produc-
tivity, making it more competitive with other methods of joining
metals.

Earnings

Median hourly earnings of welders, cutters, solderers, and brazers
were$13.13in2000. Themiddle 50 percent earned between $10.74
and $16.37. Thelowest 10 percent had earnings of |ess than $8.86,
while the top 10 percent earned over $20.74 . Median hourly earn-
ings in the industries employing the largest numbers of welders,
cutters, solderers, and brazersin 2000 were:

Construction and related machinery .........cccocvevvenenvinenncnnne
Motor vehicles and equipment .................
Fabricated structural metal products
Miscellaneous repair shops.........cccveeeene
Personnel SUPPlY SErVICES .....c.coeveeeririeireeree e

Median hourly earnings of welding, soldering, and brazing
machine setters, operators, and tenders were $13.09 in 2000. The
middle 50 percent earned between $10.41 and $16.83. The lowest
10 percent had earnings of |ess than $8.64, while the top 10 percent
earned over $23.32. Median hourly earnings in the industries em-
ploying the largest numbers of welding machine operatorsin 2000
were:

Motor vehiclesand equipment ...........cocevvereireneienereeese e
Construction and related machinery .........
Fabricated structural metal products

Many welders belong to unions. Among these are the Interna-
tional Association of Machinistsand Aerospace Workers; the Inter-
national Brotherhood of Boilermakers, Iron Ship Builders,
Blacksmiths, Forgers and Helpers; the International Union, United
Automobile, Aerospace and Agricultural Implement Workers of
America; the United Association of Journeymen and Apprentices
of the Plumbing and Pipe Fitting Industry of the United States and
Canada; and the United Electrical, Radio, and Machine Workers of
America

Related Occupations

Welding, soldering, and brazing workers are skilled metal workers.
Other metal workers include machinists; machine setters, opera-
tors, and tenders—metal and plastic; computer-control program-
mers and operators; tool and die makers; sheet metal workers; and
boilermakers.

Sources of Additional Information

For information on training opportunities and jobs for welding,
soldering, and brazing workers, contact local employers, the local
office of the State employment service, or schools providing weld-
ing, soldering, or brazing training.

Information on careersin welding is available from:

» American Welding Society, 550 N.W. Lejeune Rd., Miami, FL 33126-
5699. Internet: http://www.aws.org
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Woodworkers

(O*NET 51-7011.00, 51-7021.00, 51-7031.00, 51-7032.00, 51-7041.01,
51-7041.02, 51-7042.01, 51-7042.02, 51-7099.99)

Significant Points

e Most woodworkers are trained on the job; basic
machine operations may be learned in afew months,
but becoming a skilled woodworker often requires 2 or
more years.

e Employment is expected to grow more slowly than
average—reflecting relatively slow growth among
lesser skilled woodworkers.

e Job prospects will be best for highly skilled workers
and those with knowledge of computerized numerical
control machine tool operation.

Natur e of the Work

In spite of the development of sophisticated plastics and other ma-
terials, the demand for wood products continues unabated. Help-
ing to meet thisdemand are woodworkers. Woodworkers arefound
inindustriesthat produce wood, such as sawmillsand plywood mills;
in industries that use wood to produce furniture, kitchen cabinets,
musical instruments, and other fabricated wood products; or in small
shopsthat make architectural woodwork, furniture, and many other
specialty items.

All woodworkers are employed at some stage of the process
through which logs of wood are transformed into finished prod-
ucts. Some of these workers produce the structural elements of
buildings; others mill hardwood and softwood lumber; still others
assembl e finished wood products. They operate machinesthat cut,
shape, assembl e, and finish raw wood to make the doors, windows,
cabinets, trusses, plywood, flooring, paneling, molding, and trim
that are components of most homes. Others may fashion home
accessories, such as beds, sofas, tables, dressers, and chairs. In
addition to these household goods, woodworkers also make sport-
ing goods, including baseball bats, racquets, and oars, as well as
musical instruments, toys, caskets, tool handles, and thousands of
other wooden items.

Production woodworkers set up, operate, and tend woodwork-
ing machines such as power saws, planers, sanders, lathes, jointers,
and routers that cut and shape components from lumber, plywood,
and other wood products. In sawmills, sawing machine operators
and tenders set up, operate, or tend wood sawing machines that cut
logsinto planks, timbers, or boards. In plants manufacturing wood
products, woodworkers first determine the best method of shaping
and assembling partsworking from blueprints, supervisors’ instruc-
tions, or shop drawings that woodworkers themselves produce.
Before cutting, they often must measure and mark the materials.
They verify dimensionsand may trim parts using hand tools such as
planes, chisels, wood files, or sanders to insure atight fit. Wood-
working machine operators and tenders set up, operate, or tend a
specific woodworking machine such asdrill presses, |athes, shapers,
routers, sanders, planers, and wood-nailing machines. Lower skilled
operators may merely press a switch on a woodworking machine
and monitor the automatic operation whereas more highly skilled
operators set up equipment, cut and shape wooden parts, and verify
dimensions using atemplate, caliper, or rule.

The next step in the manufacturing process is the production of
subassemblies using fasteners and adhesives. The pieces then are
brought together to form a complete unit. The product is then fin-
ish sanded, stained, and, if necessary, coated with a sealer, such as
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Furniture and fixtures manufacturing firms employ 1 in 4
woodworkers.

lacquer or varnish. Woodworkers may perform thiswork in teams
or be assisted by a helper.

Woodworkers have been greatly affected by the introduction of
computer-controlled machinery. Thistechnology hasraised worker
productivity by allowing one operator to simultaneously tend a
greater number of machines. With computerized numerical con-
trols (CNC), an operator can program a machine to perform a se-
guence of operations automatically, resulting in greater precision
and reliability. The integration of computers with equipment has
improved production speeds and capabilities, simplified setup and
maintenance requirements, and increased the demand for workers
with computer skills.

While this costly equipment has had a great impact on workers
inthe largest, most efficient firms, precision or custom woodwork-
ers—who generally work in smaller firms—have continued to em-
ploy the same production techniquesthey have used for many years.
Workers such as cabinetmakers and bench carpenters; model mak-
ers and patternmakers; and furniture finisherswork on a custom-
ized basis, often building one-of-a-kind items. These highly skilled
precision woodworkers usually perform a complete cycle of tasks,
cutting, shaping, preparing surfaces, and assembling prepared parts
of complex wood components into a finished wood product. For
this reason, these workers normally need substantial training and
an ability to work from detailed instructions and specifications. In
addition, they often are required to exercise independent judgment
when undertaking an assignment.

Working Conditions

Working conditions vary by industry and specific job duties. In
primary industries, such as logging and sawmills, working condi-
tionsare physically demanding, due to the handling of heavy, bulky
material. Workersin theseindustries also may encounter excessive
noise and dust and other air pollutants. However, the use of ear-
plugs and respirators may partialy alleviate these problems. Also,
rigid adherence to safety precautions minimizesrisk of injury from
contact with rough wood stock, sharp tools, and power equipment.
Therisk of injury aso is lowered by the installation of computer-
controlled equipment, which reduces the physical labor and hands-
on contact with machinery.

In secondary industries, such as furniture and kitchen cabinet
manufacturing, working conditions also depend on theindustry and
the particular job. Employees who operate machinery often must
wear ear and eye protection, follow operating safety instructions,

and use safety shields or guards to prevent accidents. Those who
work in the finishing area must either be provided with an appro-
priate dust or vapor mask, acomplete protective safety suit, or work
in afinishing environment that removes all vapors and particulate
matter from the atmosphere. Prolonged standing, lifting, and fit-
ting heavy objects are common characteristics of the job.

Employment

Woodworkers held about 409,000 jobs in 2000. Self-employed
woodworkers, mostly cabinetmakers and furniture finishers, ac-
counted for 10 percent of these jobs. Employment among detailed
woodworking occupations was distributed as follows:

Cabinetmakers and bench carpenters.........ccoceveverccevennenenenn, 159,000
Woodworking machine setters, operators, and tenders,

EXCEPL SAWING «.vveveveeeriereseesesteseesesseseesesseseeseseesessessesessessesessanes 103,000
Sawing machine setters, operators, and tenders, wood ............... 57,000
Furniture finiSNers..........ccoveiiniciscccecsee 45,000
All other woodworkers 35,000
Model makers and patternmakers, Wood ..........ccccoceveererieenenne. 10,000

More than 7 out of 10 woodworkers were employed in manu-
facturing industries. Among these woodworkers, 27 percent were
found in establishments fabricating household and office furniture
and fixtures and 40 percent worked in lumber and wood products,
manufacturing a variety of raw, intermediate, and finished wood
stock. Wholesale and retail lumber dealers, furniture stores,
reupholstery and furniture repair shops, and construction firmsalso
employ woodworkers.

Woodworking jobs are found throughout the country. However,
production jobs are concentrated in the South and Northwest, close
to the supply of wood, whereasfurniture makers are more prevalent
inthe East. Custom shops can be found everywhere, but generally
are concentrated in or near highly populated areas.

Training, Other Qualifications, and Advancement

Most woodworkers are trained on the job, picking up skills infor-
mally from experienced workers. Some acquire skillsthrough voca-
tional education or by working as carpenters on construction jobs.
Othersmay attend collegesor universitiesthat offer trainingin areas
including wood technol ogy, furniture manufacturing, wood engi-
neering, and production management. These programs prepare
students for positionsin production, supervision, engineering, and
management.

Beginners usually observe and help experienced machine op-
erators. They may supply material to or remove fabricated products
from machines. Trainees aso do simple machine operating jobs,
whileat first closely supervised by experienced workers. Asbegin-
ners gain experience, they perform more complex jobs with less
supervision. Some may learn to read blueprints, set up machines,
and plan the sequence of thework. Most woodworkerslearn basic
machine operations and job tasks in afew months, but becoming a
skilled woodworker often requires 2 or more years.

Employers increasingly seek applicants with a high school di-
ploma or the equivalent, because of the growing sophistication of
machinery and the constant need for retraining. Persons seeking
woodworking jobs can enhance their employment and advancement
prospects by completing high school and receiving training in math-
ematics, science, and computer applications. Other important quali-
tiesfor entrantsin this occupation include mechanical ability, manual
dexterity, and the ability to pay attention to detail.

Advancement opportunities often are limited and depend upon
availability, seniority, and a worker’s skills and initiative. Some-
times experienced woodworkers become inspectors or supervisors
responsible for the work of a group of woodworkers. Production
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workers often can advance into these positions by assuming addi-
tional responsibilities and by attending workshops, seminars, or
college programs. Those who are highly skilled may set up their
own woodworking shops.

Job Outlook

Overal employment of woodworkers is expected to grow more
sowly than the averagefor all occupationsthrough the year 2010—
reflecting relatively slow growth among lesser-skilled woodwork-
ing machine setters, operators, and tenders, except sawing, and
furniturefinishers. Onthe other hand, employment of higher-skilled
woodworkers—including model makers and patternmakers, wood,;
sawing machine setters, operators, and tenders, wood; and cabinet-
makers and bench carpenters—is expected to grow about as fast as
the average for all occupations. In addition, thousands of openings
will arise each year because of the need to replace experienced wood-
workers who transfer to other occupations or leave the labor force.

Demand for woodworkers will stem from increases in popula-
tion, personal income, and business expenditures, in addition to the
continuing need for repair and renovation of residential and com-
mercial properties. Therefore, opportunities should be particularly
good for woodworkers who specialize in such items as moldings,
cabinets, stairs, and windows. Dueto increasingly automated manu-
facturing processes, prospectswill be best for highly skilled wood-
workers with knowledge of CNC machine tool operation.

Several factors may limit the growth of woodworking occupa-
tions. Technological advances, like robots and CNC machinery,
will continue to increase productivity among woodworkers, pre-
venting employment from rising as fast as the demand for wood
products, particularly in the mills and manufacturing plants where
many processes can be automated. In addition, some jobs in the
United States will be lost as imports continue to grow and as U.S.
firms move some production to other countries. Also, the demand
for wood may be reduced somewhat, as materials such as metal,
plastic, and fiberglass continue to be used in many products as al-
ternatives to wood. Environmental measures designed to control
various pollutants used in, or generated by, woodworking processes
also may adversely impact employment.

Employment in all woodworking specialtiesis highly sensitive
to economic cycles. During economic downturns, workers are sub-
ject to layoffs or areduction in hours.

Earnings

Median hourly earnings of cabinetmakersand bench carpenterswere
$10.83in 2000. The middle 50 percent earned between $8.69 and
$13.72. Thelowest 10 percent earned lessthan $7.24, and the highest
10 percent earned more than $17.21. Median hourly earnings in
the industries employing the largest numbers of cabinetmakers and
bench carpenters in 2000 are shown below:
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Partitions and fIXTUrES ........cccecuieeecieiiiecece e

Furniture and homefurnishingS StOres ........ccvvvveeerereinerein 11.15
Millwork, plywood, and structural members . 10.75
Household fUrNiture ..........cocveeeiecececececceee e 9.83

Median hourly earnings of sawing machine setters, operators,
and tenders, wood were $10.23 in 2000. The middle 50 percent
earned between $8.40 and $12.60. The lowest 10 percent earned
lessthan $7.12, and the highest 10 percent earned morethan $15.36.
Median hourly earningsin theindustries employing thelargest num-
bers of sawing machine setters, operators, and tenders, wood in
2000 are shown below:

Sawmills and planing MillS........ccceeveiviereerese e $10.56
Millwork, plywood, and structural members ............cccoevveenne. 10.36
HOoUSENOI FUMNITUE ... 9.88

Median hourly earnings of woodworking machine setters, op-
erators, and tenders, except sawing were $10.00in 2000. Themiddle
50 percent earned between $8.19 and $12.32. The lowest 10 per-
cent earned less than $6.95, and the highest 10 percent earned more
than $14.88. Median hourly earnings in the industries employing
the largest numbers of woodworking machine setters, operators,
and tenders, except sawing in 2000 are shown below:

Millwork, plywood, and structural members ............cccoevveenee. $10.36
Household furniture ..........ccoeveeveeveeeereeenene 10.05
Sawmills and planing mills 9.83
Miscellaneous Wood ProduCtS............eceeereerereererenerese e 9.37
WOOO CONLAINENS .....ovvereeiiiieieiesieeee sttt see e e e eae e e e s 8.30

In 2000, median hourly earnings were $10.34 for furniture fin-
ishers and $9.48 for al other woodworkers.

Some woodworkers, such as those in logging or sawmills who
are engaged in processing primary wood and building materias,
are members of the International Association of Machinists. Oth-
ers belong to the United Brotherhood of Carpenters and Joiners of
America.

Related Occupations

Carpenters aso work with wood. In addition, many woodworkers
follow blueprintsand drawings and use machinesto shape and form
raw wood into afinal product. Workers who perform similar func-
tionsworking with other materialsinclude sheet metal workers, struc-
tural and reinforcing iron and metal workers, computer control
programmers and operators, machinists, and tool and die makers.

Sour ces of Additional Information

For information about woodworking occupations, contact local fur-
niture manufacturers, sawmills and planing mills, cabinetmaking
or millwork firms, lumber dealers, alocal of one of the unions men-
tioned above, or the nearest office of the State employment service.



